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the  future  of work 
Will  there ever  be  unmanned factories  in 
which  self-regulating  production  systems 
design  products,  obtain  the  materials 
needed to manufacture them and supply a 
constant stream of new goods and services 
to a steadily expanding market on the basis 
of decisions taken at some remote point? 
Will  flexible  manufacturing systems aided 
by  highly  integrated  computer  systems 
adapt ever more quickly, cheaply and effi-
ciently  to  consumer  requirements  that 
change  with  increasing  speed,  becoming 
more demanding at each stage? 
Will  there  be  a  new  division  of  labour 
between man and machine, and will work be 
so organized that man again becomes mas-
ter  of  the  machine  rather  than  a  mere 
operator or appendage? 
Is the greater productivity induced by new 
production  systems  and  the  associated 
wor:king conditions leading to a new wealth 
of freedom, more independence and peace-
ful co-existence between man and regions, 
between rich and poor, North and South, 
East and West? 
These  ideas  mooted  by  technocrats  and 
others  who  yearn  for  harmony,  are  they 
realistic? Are they not at variance with the 
fact that technology has always had some-
thing to do with power, with the investment 
of capital and with control over man and 
nature? 
Were the principal driving forces behind the 
development of computers and numerically 
controlled machine  tools  not the military 
strategists who had urged the development 
of nuclear technology? 
Have the main arguments of stockholders 
and managers for the introduction of tech-
nology not always been that it reduces the 
error  rate,  makes  them  independent  of 
downtime,  absenteeism  and man's inade-
quacies,  increases  productivity and opens 
the way to dominant market positions? 
In  mass  production,  the  manufacture  of 
large batches and the primary sector of the 
economy  these  arguments  no  doubt  still 
dominate. As the market becomes increas-
ingly  saturated  and  the  importance  of 
demand-oriented  small  and  mini-batches 
grows  because of the  quickening  pace  of 
change in needs or fashions, the consumer 
may, however, be winning back some of his 
power  over  the  market  from  the  large 
producer,  and  man  is  acquiring  a  new 
measure  of  autonomy  and  creativity  in 
production.  Some  industrial  sociologists 
refer  to  this  as  'controlled  autonomy', 
probably  becaus~  data processing makes for 
constant improvements in'  control not only 
over production but over man too. 
This  edition  of  Vocational  Training 
attempts to clarify what roles human labour 
and  qualifications,  initial  and, continuing 
training will play in the development, intro-
duction and application of new production 
systems in the factory of the future.  This 
debate has been prompted in particular by 
the comparative study of 'Flexible Manu-
facturing Systems and their Effects on the 
Organization of Work and Training' car-
ried  out  for  FAST  and  CEDEFOP  by 
Danish,  French  and  German  research 
teams.* 
It is our aim in this edition to continue and 
supplement the debate sparked off by this 
study  and  so  provide  vocational  training 
experts  with  arguments  in  support of an 
offensive policy on both initial training and 
continuing and adult education and train-
ing. 
Although the unmanned factory is  feasible 
for highly specialized small production runs 
as  well  as  mass production, studies so  far 
undertaken  indicate  that  it  is  not  only 
undesirable  in  such  cases  but  also  ineffi-
cient. Man's creativity, talent for improvi-
sation and responsibility cannot be trans-
posed even to the best of 'highly intelligent' 
machines. Such qualifications can hardly be 
reduced to individual steps and converted 
into programmes for machines. While man 
may well  derive new freedom and latitude 
from new production concepts, he is also in 
danger  of having  his  every  action  moni-
tored, leading him increasingly to conform 
in his thinking, especially where a restrictive 
* The  findings  of this  and parallel  studies  were  pre-
sented at a  meeting held in  Turin in  1986,  which was 
attended by many experts from all the Member States of 
the Community - see also CEDEFOP Flash 6/86. 
future  and 
information policy is  pursued and a  new 
form of  the division of  labour gains ground: 
greater  importance  must  therefore  be 
attached to free access to information and 
an open information and communication 
policy at all levels of corporate and social 
organization. Only where access  to infor-
mation and information itself are subject to 
a  selection  process  can  (unlawful)  domi-
nance within an organization continue. The 
general dissemination of information, how-
ever, appears to be the precondition for the 
efficient organization of work and appro-
priate exploitation of the potential of the 
new  production  systems.  Hardly  anyone 
today can evade the growing transparency 
within such systems, or the growing inter-
dependence it entails. Managers are likely to 
increase  the  pressure  on  employees  to 
remain loyal to the firm, but employees are 
also likely to call for greater credibility on 
the part of managers. 
A  new  form of organization of work and 
production  appears  to  be  emerging,  one 
that  again  focuses  on  man,  with  all  his 
strengths  and  weaknesses.  The  niches  in 
which technicians and skilled workers were 
able to deal with things, tools and machines 
rather than other human beings are becom-
ing  less  and  less  common.  Is  the  skilled 
worker  in  danger  of  extinction?  Skilled 
craft  work  was  once  transferred  to  such 
machines as  printing presses and machine 
tools,  and  now  the  skills  of  designers, 
setters, management experts and technical 
draughtsmen are being transferred to com-
puter-aided machines. 
This is the real second industrial revolution, 
which  is  again  threatening  to  downgrade 
vocational qualifications. But like the tradi-
tional crafts, at least some of which have 
survived,  some of the  'old qualifications' 
will live on. They will be joined by new ones, 
but few  will  be completely new:  most will 
change their content and 'catchment area', 
attuning themselves to the emerging organ-
ization of work and division of labour in the 
new production systems and to their peri-
phery (see also the article by A. d'Iribarne, 
p. 7). 
For a  growing  number of employees it  is 
becoming increasingly important to under-stand what goes on within a complex pro-
duction system if they are to use subsystems 
effectively, to repair and maintain them and 
to  ensure  that  they  operate  smoothly. 
Although there is  less demand for manual 
skills, a knowledge of working and process-
ing methods is  generally required of both 
the production worker and the repair spe-
.cialist,  although  the  distinction  between 
them  is  becoming  less  distinct  in  many 
cases. These are examples of current move-
ments, but the direction they are taking is 
not clear and still varies from one country, 
one sector and one firm to another. There 
are, however, signs of a process of approxi-
mation in Western Europe, as distinct from 
the United States and the Far East. This at 
least is the contention of one of the contri-
butors to this edition. Peter Bradner, who 
has  been  observing  the  development  of 
technology through the eyes of an industrial 
sociologist for many years (see p. 30) 
The  change  in  production  methods  and 
especially  in  the  organization of work  in 
firms  using  new  production  systems,  a 
subject of  growing interest, clearly indicates 
the need for an extended social dialogue on 
2 
industrial relations at this particular level of 
firms. This dialogue would appear to be a 
major precondition both for  product and 
process  innovations  and  for  a  further 
increase  in  productivity  and  flexibility  in 
manufacturing.  What  form  the  organiza-
tion of  work takes in the future seems to be a 
key question, one on which the introduction 
and  success  of the  new  technologies  will 
largely depend. 
As  early as  1982 CEDEFOP was  stressing 
that there are only 'indirect links between a 
given job and the content of training', and 
this leads us  to emphasize once again: 
•  Training will have to cover a wider field 
than  in  the  past:  skills  should  take  in 
elements of a number of traditional occupa-
tions,  and  knowledge  is  becoming  more 
important. 
•  The nature of the relationship between 
education,  training  and  firms  and  their 
environment will  change, and the focus  is 
likely  to  shift  to  the  question  of  their 
cohesiveness  and cooperation in  terms of 
both the necessary links among them and 
the  importance  and  roles  of the  various 
parties involved and of the content of the 
agreement reached by those responsible for 
training. 
The purpose of this edition of Vocational 
Training  is  to indicate,  through contribu-
tions from various authors, the most impor-
tant  trend  in  the  debate  on  vocational 
training,  which  is  increasingly  concerned 
with  teaching  people  skills  rather  than 
adapting them to the new technologies. The 
articles  provide sufficient material  for  an 
edition  devoted  to  the  one  subject  and 
supplement  the  discussions  that  have 
formed part of CEDEFOP's past acitvities 
(especially  the  CEDEFOP  conference  on 
'New Technologies' in 1982 and the results 
of the 1st European Congress on Continu-
ing Education and Training held in Berlin in 
1986). 
GEORGES DUPONT and BURKART SELLIN Technological change has been largely con-
strued by social researchers as an industrial 
phenomenon of mass production. Comput-
er-aided information technology was  seen 
as no more than a further refinement of the 
conventional  electromechanical  automa-
tion  technology of the  factory:  the trend 
towards full automation was otherwise pro-
ceeding  as  normal.  Forms of production 
which did not comply with these 'laws' of 
large-scale  industrial  technology  were  re-
garded as 'doomed to extinction' and resi-
dual. Work, employment and the develop-
ment of skills were interpreted in the same 
context. The narrow view taken of techno-
logy has made it difficult to understand the 
structural  change  of  Western  European 
societies and its  likely  future trends. It is 
assumed in the following that in the indus-
trial core sector forms of production involv-
ing 'flexible specialization' are a challenge 
to Western Europe which will make greater 
demands on work and vocational training 
than conventional mass production. 
Organization rather than technology  is  a 
key element for the human capital of the 
future. The structure of society is changing 
into a meta-industrial system sustained by 
an industrial core employing relatively few 
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Technology, work and 
employment  - New 
trends in the structural 
change of society 
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workers  and by a  periphery of industrial 
services. In training greater account must be 
taken of the lines of communication and 
organizational skills that span the bound-
aries between these employment sectors. 
These  are  the  initial  conclusions  drawn 
from  the  FAST  subprogramme  entitled 
'The  Relationship  between  Technology, 
Work and Employment', which, when com-
pleted,  will  cover  12  areas  of  research 
and produce  four  strategy dossiers. 1  The 
programme is  concerned with advances in 
the automation, communications and opti-
cal technologies (lasers, sensors, etc.) and 
new  materials,  where the aim is  to gauge 
industrial implications and work problems. 
Studies are also being made of key groups in 
social innovation, such as 'brainworkers' or 
systems  innovators,  teachers  and trainers 
working in the field of information techno-
logy.  The research  findings  of the FAST 
programme  will  eventually  be  pooled  so 
that work and employment scenarios can be 
developed and future options inferred from 
them.  In the final  analysis,  political deci-
sion-makers  face  the  task  of setting  the 
scene either for employment opportunities 
to be concentrated in the consumer service 
sector, with comparatively inferior working 
conditions, or for education and training to 
be broadened and employment stimulated 
by intelligent forms of production. 
Meta-industry 
Industry has  not been  a  major source of 
employment in any of the developed coun-
tries  for at least  20  years.  In the  United 
States of America it provided only 28 O?o  of 
all jobs in the early 1980s, as against 35 % in 
the Community of  the Ten.2 Yet it would be 
wrong  to speak  of service  societies,  even 
though the service sector has become dom-
inant in both employment and value terms. 
The  hope  of  'reindustrialization  through 
high technology' is not a long-term concept 
for resolving work and employment crises 
- at present this advanced sector accounts 
for only 2 to 5 % of  employment in the most 
developed  industrial  countries3  - nor  is 
linear growth of services a productive pros-
pect: after all, the various types of services 
- e. g. health and social services, transport 
and  communications,  consumer  and 
domestic  services,  government  services, 
industrial services and their many subdivi-
sions  - are far too disparate to be signifi-
cant. It must also be asked for whom and 
for what services are rendered and, above 
all, on which sectors of society they intend 
to subsist. 
The wealth-generating core of our societies 
- FAST sudies show4  - will continue to be 
located in  core industry for the next two 
decades,  but it  will  consist  of a  changed 
industrial  structure  and  in  an  'alliance' 
between  industry  and  industrial  services. 
FAST therefore refers to a meta-industrial 
system, a term that is designed to reflect the 
structural changes that are occurring. 
,Distance working and industrial 
services 
Although structural change also has a tech-
nological component, it is primarily related 
3 Produktionstechnisches Zentrum,  Berlin. 
to  the  reorganization  of  the  work  and 
employment  components  interacting  with 
entrepreneurial units. The question is  how 
work components and product components 
can be integrated to form a whole. There is 
empirical evidence that industrial employ-
ment in the narrower sense is declining and 
employment in the industrial service sector 
is  expanding.  The growth  sectors  include 
research and development, computer soft-
ware,  sales  advice,  accounting/auditing, 
engineering, consultancy, data banks, etc. 
In the industrial service sector and cooper-
ation  with  industrial  companies  recent 
developments in the field of telematics, the 
combination of information and communi-
cations technologies, appear to be playing a 
key technological role. They form the basis 
of 'distance working'.  5 
While  trade unions  today place the  main 
emphasis on the problems connected with 
electronic  homework  done  by  unskilled 
women,  corporate  decision-makers  are 
anxious about problems connected with the 
supervision of such forms of work. These 
problem areas, which should certainly not 
be underestimated, fail to reveal, however, 
the  considerable  organizational  require-
ments of such forms of cooperation. 
Technical advances have shifted the empha-
sis  from data input to those who actually 
provide the services and are already work-
4 
ing  with  telematic  equipment,  examples 
being systems analysts, sales engineers, data 
bank creators and editors. Little has so far 
been done to develop the qualification and 
vocational training components, including 
distance learning courses, and in view of the 
strategic  importance  of this  sector,  they 
need to be reconsidered. 
Networks and systems 
innovators 
The gradual development of technical net-
works within and between companies has an 
important facet for certain groups of peo-
ple.  In the telematics  sector a  key  role  is 
played by 'brainworkers' or systems innov-
ators. They can be described as a group of 
people who translate complex information 
processes 'creatively into systems-oriented, 
technological  innovations'  where  their 
translation  into  social  work  relationships 
cannot be avoided.  6  They are thus respon-
sible for the development, implementation 
and innovation of such complex telematic 
forms  of cooperation  as  CIM  (computer 
integrated manufacturing) and the integra-
tion  of  office  and  factory  automation. 
Technical  components  are  currently  ad-
justed to existing forms of social organiza-
tion  (or  vice  versa,  as  has  often  been 
attempted)  by  systems  analysts,  informa-
tion  technology  or  telematics  specialists, 
systems  planners, software or automation 
specialists, i.e. by personnel with a predom-
inantly  technical  training.  The  social  or 
socio-organizational side of their task was 
ignored during their training. The failure of 
people and systems where implementation 
has been tried bears witness to this deficien-
cy,  as  does  the  inadequacy  of  systems 
designs. Added to this, firms are organized 
bureaucratically  and  hierarchically,  with 
strict lines of demarcation between areas of 
responsibility,  which  conflicts  with  the 
all-embracing nature of the activities of this 
group of people. It  is not only negotiations, 
management and the organization of com-
plex  innovations  that seem  likely  to be  a 
problem in the future, but also and above all 
the  training  of  systems  specialists.  The 
public  training  institutions  have  not  yet 
reacted.  The  predominantly  technocratic 
thinking of the traditional training institu-
tions  of the  universities  in  the  technical 
subjects and information technology does 
not augur well. The private sector currently 
appears  to  be  tackling  this  deficiency,  as 
new  institutions spring up  in  cooperation 
with information technology firms, and the 
public  training  sector  is  consequently  in 
danger of becoming antiquated. 
To summarize, it can be said that not only 
do  companies  face  new  problems  in  the 
areas of organization and cooperation due to the structural change to meta-industry 
and  industrial  services,  but  that  greater 
attention should also be paid to the impli-
cations of these problems for qualifications 
and training. 
Organization: a key component 
of production 
Industrial companies did not regard organ-
ization as a challenge as long as they could 
copy  traditional  concepts  of bureaucracy 
and hierarchy. Conventional mass produc-
tion, supported by an extensive division of 
labour,  was  able  to apply  these  concepts 
without difficulty. In the future, however, 
conventional  mass  production in  Western 
Europe  is  likely  to  be  forced  into  the 
background.  Economic  constraints  im-
posed by the world market and the interna-
tional division of labour, not only between 
Europe, the USA and Japan but increasing-
ly and particularly with such Pacific Basin 
countries  as  South Korea,  Taiwan,  Hong 
Kong and Singapore, are causing Europe to 
draw on the  former  strengths of its  engi-
neering  industry  and skilled  labour  force 
and go in for more specialized product lines. 
Products which appear to have a particular-
ly good future are: 
•  complex, customer-oriented, high-qual-
ity products, 
•  manufactures  requiring  little  mainten-
ance and servicing, 
•  highly  flexible  production  systems 
which ensure punctual delivery. 
The European capital goods industry is  a 
prime candidate because it  has  flexibility, 
organizational know-how and appropriate 
human capital. This sector of industry, and 
others too, should be preparing for the form 
of production known as 'flexible specializa-
tion',  7 which has wide-ranging implications 
for  organization  and qualifications.  This 
was  stressed  in  the  findings  of the  joint 
research activities ofF  AST and CEDEFOP 
presented  at  a  conference  of  experts  in 
Turin.8 
Flexible specialization as 
a concept for the future 
Knowledge-based,  high-quality,  customer-
oriented  production of small  batches  has 
tended to be regarded as pre-industrial and 
therefore marginal and ultimately doomed 
to extinction. It lacked advanced produc-
tion technology and also plants of an appro-
priate size. It was  only with the advent of 
microelectronics-based  technologies  that 
this sector began to attract more attention, 
since in  principle production did not now 
need to be adjusted to technology and large 
batches:  appropriate technology could  be 
developed  for  these  specialized  product 
lines. It  is thus able to emerge from its 'craft 
stage'  without  having  to  turn  into 
large-scale industry. But even without this 
technical/economic component small  and 
medium-sized production units and forms 
of production seem to be gaining in impor-
tance and possibly outstripping large-scale 
production.  Only  when  the  essential  fea-
tures of the components of production are 
compared  do  the  peculiarities  of conven-
tional mass production, or Ford-style pro-
duction, and flexibile specialization become 
apparent. 
Features of Ford-style production and flexible specialization 
Ford-style production 
mass production, large batches 
few  production variants 
single-purpose technology 
unskilled workers 
simple working conditions 
large production units 
bureaucratic, hierarchic organization 
relatively limited R&D activities 
This  simple  comparison of basic  features 
might wrongly be  understood as  implying 
that mass production has no future and that 
flexible  specialization  is  advocated  as  a 
special form of craft production. To avoid 
this  misconception,  I  will  add  a  further 
chart to make it clearer that flexible special-
ization can also be regarded as a modifying 
factor for mass production which develops 
from the old, very conventional Ford style 
of mass  production into  a  new  type  that 
produces a range of high-quality products 
and thus adapts elements of flexible special-
ization.  9 In the car industry there are exam-
Production strategies 
Batch  Standardized products in 
size  price-based competition 
small  production with 
1 
specialized components 
mail-order production 
large  mass production 
We are thus able to conclude that 'flexible 
specialization'  influences  both  mass  pro-
duction  and  the  production  of  small 
batches. Of both types of production it can 
Flexible specialization 
sophisticated, high-quality products 
wide range of variants 
programmable technology 
limited division of labour 
skilled workers 
high wage levels 
intelligent organization 
intensive development work 
small production units 
quality-based competition 
pies of a strategy of changing production in 
this direction (very pronounced at Daimler 
Benz and Volkswagen, for example). Where 
products  are  manufactured  in  small  and 
medium-sized batches, the term 'skill-based 
technological  production'  would  be  more 
appropriate  because  it  expresses  the  idea 
that small-batch production along the lines 
of flexible  specialization  must  apply  the 
latest concepts, such as  computer techno-
logies,  if it  is  to overcome the  inefficient 
organization of traditional  old  and small 
firms. 
Customer-oriented products in 
quality-based competition 
production by craftsmen 
skill-based technological 
production 
diversified high-
quality production 
be  said that a  wide  range of high-quality 
products  calls  for  a  greater  development 
effort, highly qualified workers and intelli-
gent organization to permit a  flexible  res-
5 ponse  to rapidly changing  market condi-
tions and customer requirements. 
CHIM (computer and human 
integrated manufacturing) 
The CIM  (computer  integrated manufac-
turing) concept reflects the revival in recent 
years  of an old  technocentric  production 
ideal: the unmanned factory, now equipped 
with  the  very  latest  means  of computer 
control.  This  tradition  of  technocentric 
thinking leads industrial and research poli-
cies down the wrong road because it sug-
gests that human labour should in principle 
be excluded from production. The FAST/ 
CEDEFOP research on flexible  manufac-
turing systems (FMS)  1 0 has clearly revealed 
that,  unlike  previous  automation  techno-
logies,  which attempted to replace human 
production work with technology, CIM is a 
communication and organization tool that 
influences cooperation in and outside com-
panies  and so makes greater demands on 
human  labour  at  both  management  and 
shop-floor level.  Furthermore,  CIM con-
cepts have so far been designed for routine 
large-batch  production  and  less  for  the 
'flexible specialization' type of production. 
To reflect the future requirements of pro-
duction more accurately, we have therefore 
chosen the term CHIM, standing for 'com-
puter and  human integrated  manufactur-
ing', in order to demonstrate the interplay 
of  technology,  organization  and  human 
skills in production. As part of the FAST/ 
CEDEFOP research work a team of experts 
set the following standard for development 
and  training  policies  geared  primarily  to 
small  production units11  in  order to take 
account  of the  extreme  variation  in  the 
demands  made  by  changing  production 
requirements: 
•  Development of anthropocentric tech-
nologies: In future, machines should not be 
so constructed that they ideally manufac-
ture only one product and the worker is left 
to compensate for their  weaknesses  (resi-
dual work). New technologies have made it 
possible for the machine again to be used by 
man  as  a  tool,  with  the  worker  taking 
decisions according to his skills and com-
puter  programmes  providing  information 
on alternatives and implications. 
•  Organizational know-how and organi-
zational methods must be developed (org-
know). If  the routine and hierarchy of  mass 
production and the chaos of small unorgan-
ized firms are no longer wanted, new con-
flexibly to changing requirements need to be 
developed. 
A wider range of qualifications appropriate 
to constantly changing production must be 
developed at both shop-floor and manage-
ment level.  The concept of the  relatively 
independent skilled worker, as he is now to 
be  found  in  German-speaking  and  some 
.Scandinavian  countries,  would  seem  to 
form a good basis for this. 
Conclusion 
Future forms of production will  certainly 
not be characterized by 'unmanned facto-
ries': on the contrary, the human factor will 
gain in importance in  production systems 
that employ increasingly complex commu-
nication  and  information  technology. 
Structural change towards a  'meta-indus-
trial system' and 'flexible specialization' is 
making  organization  a  key  factor.  The 
growing  importance  of organization  that 
adjusts  to  changing  production  require-
ments  calls  for  a  body of skilled  work, 
which  will  necessitate  additional  training 
for  systems  innovators,  management and 
workers. However, the future of European 
industrial production will  also  depend on 
the respective 'production culture'12 of the 
Member States of the European Communi-
ty.  The  extensive  division  of  labour  in 
Mediterranean countries is  not as efficient 
as holistic production systems in Northern 
Europe, as  the research  findings  show. It 
also remains to be seen how far the tradition 
of industrial relations in the Member States 
influences the nature of a flexible form of 
organization, or resists it. 
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6 The Turin Symposium  probably marks  a 
turning point in the European Communi-
ty's  approach  to  the  'factories  of  the 
future'.  For  the  first  time,  researchers 
attending  the  symposium  challenged  the 
idea that all  factories in the vast range of 
manufacturing industries will soon be built 
to the same model: the comprehensive com-
puterized  integration  of design,  machine 
control,  logistics  and management,  com-
binig flexible computer-aided control, flexi-
ble workshops and computer-aided produc-
tion management.  1 
They did not dispute that there is a growth 
in  computerized  integration,  but  they 
argued that it is not a universal model, nor is 
it rapidly becoming the general rule. Their 
arguments were  based on the observation 
that in most European countries computer-
ized systems are still on the whole confined 
to large private-sector concerns. 
2 Above all 
they were based on a desire to define more 
precisely  how  these  integrated  computer-
ized factories can help to achieve a satisfac-
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New training and new 
skills in new factories* 
Alain d'Iribarne 
tory solution to the new problems of com-
petitiveness  faced  by  different  types  of 
concern: not only the need to cut manufac-
turing  costs  and  production  time  and 
improve product quality but also the pro-
blem of flexibility. 3 As an alternative to the 
model of integrated technological flexibili-
ty, they proposed a model based on decen-
tralized  organizational  flexibility,  which 
they saw as far more likely to solve many of 
the problems of competition problems.  4  It 
is increasingly apparent that factories of the 
future will opt for various combinations of 
these two models in the future.  5 
The symposium was also a milestone in the 
approach to the organization of labour, the 
changing pattern of skills and new training 
needs  associated  with  those  technological 
developments. Whereas the central debate 
at  the  CEDEFOP  seminar  in  Berlin  in 
November  1982  was  whether  computer 
technology is leading to 'deskilling' or 'po-
larization of skills',  6  the main concern in 
Turin was  to  identify policies  that would 
promote the acquisition of those technolog-
ies at low cost and the same time reduce the 
risk  of a  rigid  division  of labour.  This 
change in the nature of the debate has come 
about as  a  result of progress in research, 
which has clearly revealed the links between 
technological  developments  and  the  me-
thods  of  labour  organization  associated 
with those developments within individual 
countries and companies on the one hand 
and, on the other, the skills available and 
the  ways  of creating  those  skills  through 
training. For example, it has become clear 
that there is  a  far less  marked division of 
labour within a highly skilled labour force, 
and that it adjusts more rapidly to techno-
logical change.  7 With this in mind, training 
and skills  acquire an entirely  new  status. 
With the emergence of the 'new' factories, 
training and skills are no longer viewed as 
aids  to  adjustment  but  rather  as  basic 
factors that will be part of the architecture 
of future systems. 
Before the skills and training needed in the 
new factories can be assessed, the levels of 
analysis  and the  factors  to be taken into 
accom,1,t at each level must be defined.  In 
determining  the  operations  entailed  in  a 
job, the basic knowledge it calls for and its 
psycho-cognitive  aspects,  consideration 
must be given to important factors such as 
technological developments, organizational 
models and management practices.  When 
examining  jobs  and  the  functions  they 
entail, the main consideration is the organ-
izational model. When, on the other hand, 
grouping  jobs  under  occupational  head-
ings, when determining their classification, 
occupational  category  and  socio-occupa-
tional status and when deciding what train-
ing  - expressed in terms of general educa-
tion and specialization  - is  required  for 
each one, a far more vital factor will be the 
form  of social  organization  prevailing  in 
each European Community Member State, 
in other words at a much broader level than 
the single workplace, with its  own indivi-
dual background. 
7 The  knowledge  and  abilities 
required are highly dependent on 
technological development 
The drawbacks of technological 
specialization 
When people discuss new technology they 
tend to stress the need to acquire technolog-
ical knowledge in the field  - in electronics, 
optics  or  programming,  for  example.  In 
practice, however, this technological know-
ledge is directly needed by only a few groups 
of practitioners such as  product and pro-
duction system designers and maintenance 
specialists. For others, any one technology 
is  just part of a complex technical system 
embracing a number of technologies. 
Their problem is how to master the system 
and meet its technical, economic and social 
demands.  In acquiring a  specialist skill it 
makes  little  sense  to  learn  about  all  the 
individual technologies on which that skill is 
based.  The  knowledge  that  is  acquired 
about those technologies must be ordered, 
combined and directly related to the pro-
blems to be solved. 
More importantly, it is becoming ever hard-
er  to  understand  the  way  in  which  new 
generation systems function. Nevertheless, 
people must have frames of reference if they 
are to cope with the jobs they will be called 
on  to  do.  This  means  that  technology 
should  be  an integral  part of everyone's 
basic  education,  creating  what  is  often 
called 'technical mindedness'.  8 
Learning to think in the abstract 
and react on-line 
A  second  approach  to  the  relationship 
between  labour and technology relates  to 
the 'man-machine interface'. The emphasis 
here is not on the technologies incorporated 
into equipment but on the development of 
equipment as  'tools of the trade'.  In the 
computer age, now that it is more and more 
common  for  terminals  to  be  interposed 
between operators and the flow of  materials 
they  have  to  handle,  the  relationship 
between people and the products they man-
ufacture is  far more abstract and formal-
ized. 
The main problem is the form taken by the 
dialogue  between  the  operatives  and  the 
materials  being  handled via  the  interface 
system. Initially this dialogue was off-line. 
Then it was conducted on-line, first in the 
conversational mode and now in the inter-
active  mode.  The  cognitive  demands  are 
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fundamentally different: someone working 
off-line had time to reflect, prepare several 
alternative solutions and then see which was 
best; on-line interaction replaces that proce-
dure  with  a  direct  set  of questions  and 
answers  based on different cognitive pro-
cesses. What is now needed is a combination 
of reflection (research) and reflex (the abil-
ity to take immediate action). 
The  speed  of  convergent  interaction  in 
solving a problem has become an essential 
skill. To find a solution, the operator has to 
draw on what is often a large body of  formal 
pieces of information just at the threshold 
of perception.  Since the solution must be 
found rapidly, 'patterns' must exist to help 
the operative interpret the signals received 
and relate them to the problem. This pre-
sents  trainers  with  an  ever  more  acute 
problem  of how  to  provide  'patterns  of 
interpretation' that can be applied to work 
situations rather than just knowledge. It is, 
then,  all  the  more  vital  to incorporate  a 
basic knowledge of working practices into 
training right from the outset. 
Communicating in isolation 
The new systems are 'economical' in direct 
manpower: fewer people are needed on the 
shop-floor, increasing the risk of physical 
isolation  in  vast  'hangars'.  The desire  to 
alleviate this isolation is part of the reason 
for organizing manpower into teams. Such 
is  the paradox of communication techno-
logy! 
While the work is  done in greater physical 
isolation  and  offers  greater  freedom  of 
choice, it is also an integral part of broader 
and more closely linked information, action 
and decision  networks.  This  calls  for the 
ability  to  operate  within  the  bounds  of 
stricter methodological procedures and in a 
broader  production  and  social  space,  a 
space that is intangible and perceived in the 
abstract. 
The abstract conceptual ability  needed  in 
computerization and networking is not con-
fined  to the  ability to grasp  the  material 
demands of a job, a piece of equipment or 
the technology in  that equipment,  nor to 
understanding the work space in relation to 
the product being handled. The conceptual 
ability must extend to the ability to adapt to 
new social spaces calling for a broader range 
of knowledge. 
The need to think ahead, not just 
to react 
Operatives  and their  supervisors  are  now 
expected  not  just to react  to  events  and 
single incidents but to anticipate them and 
take action. This broadening of the abilities 
demanded is  radically changing  the  basic 
skills needed. Operatives must be capable of 
analysing and thinking for themselves.  In 
addition to their basic technical knowledge, 
they must be capable of lateral thinking so 
that they can apply that knowledge within 
certain frames  of action.  They must also possess what, for want of a better term, will 
be  referred  to  as  the  'behavioural  and 
attitudinal  qualities'  of forethought  and 
commitment to the work they do. These will 
be determined by their 'social skills', their 
value  systems  and,  in  the  final  analysis, 
their education. It is altogether logical that 
the new  skills expected of workers extend 
far beyond technological expertise, raising 
the  question  of  what  basic  standard  of 
education  is  required  of  skilled  opera-
tives. 
Artificial intelligence instead of 
human intervention 
Of more relevance to the future than the 
computerized  automation  of  equipment 
control  and  the  flow  of materials  is  the 
development of expert systems of artificial 
intelligence.  9 
In its present stage, automation is gradually 
reducing the need for human intervention in 
the sense of direct physical action,  but is 
increasing the intellectual effort of  monitor-
ing and coordination. This is a new step in 
automation, the aim being to state human 
physical actions in algorithmic terms, start-
ing  with the simplest actions  - repetitive 
tasks that can easily be broken down and 
defined  - and  progressing  to  the  most 
complex actions - unpredictable tasks that 
depend on 'fluid cognitive processes' .10 In 
the long run, this will have major implica-
tions for relations between people and their 
work,  since  artificial  intelligence  will  no 
longer  be  used  merely  to solve  problems 
associated  with  fairly  complex  physical 
actions but actually to simulate the cogni-
tive processes themselves. Artificial intelli-
gence  will  reinforce  the  development  of 
production process regulating systems that 
combine those stages in which processes are 
automatically  regulated  by  closed  loops, 
based on elements which can be modelled 
directly,  with  more  advanced  open-loop 
stages where the focus is on human skill. In 
the  latter  stage  the  operative  will  have 
recourse to increasingly sophisticated deci-
sion-making aids based on structured data. 
Having to work to ever more precise stan-
dards  when  he  acts  on  decisions  as  to 
regulation and the correction of discrepan-
cies,  the  operative  will  have  to  foresee 
corrections  ahead  of  the  self-correcting 
mechanisms. His role is bound to grow, in 
that he will intervene in exceptional circum-
stances  even  though  the processes  are in 
theory  structured  and  standardized.  This 
will be his real job and the foundation of his 
skills. 
Verbalizing, breaking down and 
defining empirical expertise 
To  keep  pace  with  new  developments  in 
both  technology  and  organizational  and 
management  methods,  management  in-
creasingly expects shop-floor workers to be 
able to verbalize and where possible define 
the  components of the practical expertise 
they use in their work, as this will help with 
the  incorporation  of their  expertise  into 
control software. In the same way, manage-
ment expects its  employees to know more 
about the theoretical side of their work, so 
that they can acquire a better grasp of how 
systems  function and continually improve 
their production effectiveness. Operators as 
a whole are expected to do less routine work 
but  to  step  in  more  often  to  deal  with 
non-routine situations; they are expected to 
progress  from  the  lower  to  the  higher 
cognitive  processes,  handling  complex, 
multi-dimensional and less  clearly defined 
information. 
This being the outlook for the future, it is 
apparent that the debate as to the relative 
merits of a general education and techno-
logical knowledge as a basis for vocational 
9 trammg  is  meaningless.  Technological 
knowledge  is  an essential  foundation  for 
vocational skills and for using the systems 
that already exist  and are under develop-
ment. A general education is no less vital in 
that it enables  people  to verbalize,  break 
down and define their technical skills and 
'see  the  point'  of the  work  they  do.  An 
effective combination of general and tech-
nological knowledge is a prerequisite for the 
acquisition  of a  sound  basic  education. 
There are obvious immediate steps if we are 
to ensure that a sizeable proportion of the 
working population today and tomorrow is 
not excluded from acquiring the basic skills 
that will be demanded. 
Organizational decisions and 
their effects on jobs 
Traditionally the breakdown of a firm has 
been  by  its  main  functions  (production, 
sales, marketing, etc.), each one organized 
as a more or less autonomous department. 
Today there is a change in the way in which 
those functions are structured. More specif-
ically,  the  dividing  line  now  tends  to  be 
between production planning and commer-
cial marketing on the one hand and, on the 
other, manufacturing and control or main-
tenance.  There  is  also  a  dividing  line 
between  those  functions  as  a  whole  and 
financial/social management. These devel-
opments are a response to the problems of 
competitiveness already mentioned. 
Growing interconnections 
between functions call for 
a combination of abilities 
The reason why  production planning and 
commercial have come closer together is the 
development of what are known in French 
as 'gap-filling strategies': product differen-
tiation and rapid product turnover, based 
on the ability to predict changing tastes on 
key  markets and create the products that 
will satisfy those tastes at the lowest possible 
industrial cost. This calls for quick interac-
tion  between  departments  within  a  com-
pany,  not only in  routine  matters  but in 
defining their individual roles. There must 
be  a  good  deal  of  overlapping  of  the 
knowledge  of the  people  responsible  for 
each department. There must also be close 
cooperation  between  designers  and  re-
searchers, since it may well be possible for 
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the design people to make direct use of the 
researchers'  findings  in  planning  product 
differentiation and changes.  This  type  of 
interconnection also calls for both organi-
zations and individuals to combine a variety 
of skills  in  basic research and production 
expertise. 
Closer links between production and con-
trol  are  created  if the  twofold  aim  is  to 
improve the quality of the finished product 
and cut production costs. Poor quality, as 
expressed  in  a  high  rejection  rate  and  a 
greater need for quality control resources, 
costs  dear  in  the  long  run,  both  in  the 
factors of production that are directly con-
sumed rather than sold and in the factors of 
production indirectly mobilized. The solu-
tion currently being developed is  to incor-
porate  quality  controls  as  early  in  the 
production process as possible and at every 
stage  thereafter.  This  requires  a  reliable 
automatic control system,  with the opera-
tors accepting more responsibility and step-
ping in at each stage of the process where 
necessary. 
The integration of management functions 
into every other department is  due to the 
need to cut production costs.11  The operat-
ing  criterion  is  no longer  expressed  as  a 
technological optimum but as  a financial! 
technological  optimum.  The criterion ap-
plies both to product and system designers 
and  to  the  managers  of human/machine 
systems. This is why analytical tools such as 
value analysis are coming into more com-
mon use, as well as the simple tools widely 
used in quality circles  such  as  the  'causal 
trees' and 'Pareto diagrams'. 
With  this  shift  in  frontiers,  new  'mixed 
profile interface' functions are replacing the 
traditional specializations, a situation that 
is  gaining widespread recognition.12 
Several approaches to the 
restructuring of jobs 
There is greater uncertainty as to what are 
the  optimum  strategies  in  terms  of  the 
organization of production and the linking 
of production with maintenance and plan-
ning.13  Starting from the current situation 
- where the compartmentalized division of 
labour is the prevailing model and where, at 
the  same  time,  integrated  computerized 
control is  being introduced  - how should 
basic activities be aggregated and basic jobs 
then restructured? 
One approach would be to aggregate jobs 
horizontally along a production line. Sever-
al  steps  in  this  line  could  be  grouped 
together to form a single stage. For exam-
ple,  there  could  be  three  such  stages: 
pre-processing,  processing  and  post-pro-
cessing  (combined  with  packaging).  The 
advantage of this method of restructuring 
would be to engender a feeling of responsi-
bility among workers for their production 
line and therefore for the goods they pro-
duce. 
A  second  approach  would  be  the  cross-
aggregation of jobs on two  or more pro-
duction  lines,  with  responsibilities  being 
broken down into phases of  stages, depend-
ing on the workplace. This solution has the 
advantage of creating greater uniformity of 
tasks and skills. 
A  third  approach  is  to  group  external 
services such as maintenance, quality con-
trol or planning. The links  between these 
and production are  becoming  ever  closer 
because of the new market constraints and 
the need to make optimum use of systems. 
This  is  particularly  true  of maintenance, 
since the quality of maintenance affects the 
percentage  use  of systems  and the  even-
ness  of production  workers'  workloads. 
Start-ups and shutdowns always create an 
extra workload by comparison with normal 
operation, as well as production losses.  If 
the third approach is  adopted, production 
workers would take over certain aspects of 
maintenance as part of their normal work. 
They would thus perform a more active role 
in  the  detection  of  breakdowns  and  in 
routine maintenance work,  14 giving them a 
greater  sense  of  responsibility  for  their 
machines and reducing the rate of wear and 
damage. 
All three approaches have their advantages 
and  disadvantages,  and  the  choice  will 
depend on the practical circumstances, the 
main  problems  to  be  solved,  the  skills 
available  and  workplace  configuration. 
Given the constraints in matching people to 
their  jobs,  each  one  will  entail  what  are 
bound  to  be  major  organizational  deci-
sions. 
•  The shift away  from  indivi-
dual  jobs  and  towards  team-
work 
There  is  even  greater  uncertainty  as  to 
whether the practice of matching one man 
to one job will  continue or disappear. As integrated  production  systems  become 
more fluid there is  a growing tendency to 
entrust full responsibility for a substantial 
part of the production process to a team of 
workers. The team is led by a foreman, but 
there are no distinctions between its mem-
bers in the jobs they do, their skills or their 
trades. The idea is  that a team is  semi-au-
tonomous  and self-renewing.  Each  team, 
therefore, is homogeneous, organizes itself 
and has multiple skills in that portion of the 
process for which it is  responsible. 15 
The  approach  goes  against  the  grain  of 
French tradition, but it looks very promis-
ing provided that it is properly supervised. 
Labour costs are likely to be high because 
the job classification of every member of a 
work unit must be high. Training will also 
be costly, as money will have to be spent on 
giving every worker the level of skills for his 
grade. On the other hand, it promotes great 
operational flexibility and adds to the abil-
ity to cope with technical and social contin-
gencies, since members of a unit are inter-
changeable.  It also  provides  scope  for  a 
more flexible adjustment of the volume and 
nature  of  the  work  provided.  Through 
'learning by doing', members of a team can 
cope  with  additional  workloads  when  a 
process is  being started up and stabilized, 
and the time they start to save thereafter can_ 
be reinvested. It can be put to use elsewhere 
without  the  reduction  in  the  size  of the 
workforce disrupting the production pro-
cess. Alternatively the terms of reference of 
that workforce can be broadened, and the 
extra  time  devoted  to  thinking  how  to 
improve the machines. If this approach is 
taken, it is easier to deal with reductions or 
changes  in  the  work  or  the  number  of 
teams. 
Provided  that  this  approach  is  properly 
managed in terms of the team's experience 
and relations with the hierarchy, a group of 
people  will  be  formed  who  are  not only 
competent to do a given job at a given time 
but are capable of training themselves and 
others. Working together, they will be able 
to  manufacture  products,  generate  their 
own  skills  and  pass  on  those  skills  to 
newcomers.  It will  also reduce the cost of 
formal  training  and  retraining,  while 
increasing direct production efficiency. 
Last, though perhaps not least, the advan-
tage of this approach is that it alleviates the 
constraints that the architecture of a com-
puterized control system may impose on the 
organization of labour and the role of each 
individual. 
The ways in which outside social 
references  are  reflected  in  job 
classifications  and  the  training 
required 
•  Workplace structures in rela-
tion to macro-social structures 
The division of labour, the organization of 
work and the effects on jobs or tasks will 
depend on employers' decisions as to tech-
nology  and  models  of organization  and 
management. Employers' actions or inten-
tions as  regards  future  developments  are, 
however, swayed by two factors which are 
sometimes  underrated  and  sometimes 
over-esti~ated.  The  first  is  the  internal 
structure of  each workplace, which acts as a 
brake on any evolution not in line with its 
past development. The present is  a strong 
constraint, often making it hard to contem-
plate a future that represents too abrupt a 
departure and makes too great a demand in 
terms of change and conflict.  The second 
factor  is  society  and  its  structures,  the 
framework of reference for people within 
the  workplace  which  to  an  extent  deter-
mines their scope for manreuvre or the ways 
they will act. 
These  two  opposite  factors  interact  and, 
depending on the circumstances, each one 
influences  or is  influenced  by  the  other, 
sometimes  both at  once.  In  combination 
they  serve  as  benchmarks  for  the  people 
involved and even create standards. 
The significance they confer on the division 
of labour is not just technical but social as 
well  - status, pay, requirements governing 
access to jobs and the prospect of joining 
certain  social  groups.  This  explains  the 
differences observed in the structuring of 
labour from country to country.  16 
On the macro-social level,  status, pay and 
prospects are embodied in rules and proce-
dures  laid  down  by  law  and  negotiated 
agreement.  What form they take in  prac-
tice,  however, depends on the way people 
within the workplace interpret the law and 
agreement. For example, companies may be 
subject to the same collective labour ~gree­
ment, operate on exactly the same markets, 
manufacture similar products by, compara-
ble methods and be similar in size but still 
differ considerably in their pay structure, 
technical  organization,  production  man-
agement,  the  way  they  regulate  labour 
relations  and  how  they  handle  tensions 
among the people concerned, depending on 
what  have  been  analysed  as  typical  pat-
terns.17 
•  Scope  for  widely  differing 
choices  on  the  acquisition  of 
skills:  the  example  of machine 
programming 
Because of  this interplay between macro-so-
cial norms and the norms inherent in each 
workplace, the question of building up the 
skills  that will  be needed in  the medium-
term future is an open-ended question and a 
challenge. 
This is very evident in France in the matter 
of machine  programming.  The  questions 
are how to allocate the task among different 
departments (production, maintenance and 
methods) and among job categories (shop-
floor workers, foremen and engineers), and 
what is  required of someone before he  is 
capable of programming  (should  he  first 
have had the kind of advanced technologi-
cal training acquired in a course leading to 
the  Baccalaureat  de  technicien  superieur 
[higher technician's diploma] or at an Insti-
tut universitaire de technologic [university 
faculty of  technology]?). In some cases, this 
would be  a  fairly  sharp break with  tradi-
tion.18 
For  example,  if the  task  of  production 
planning is  assigned to engineers from the 
methods  department  and  if  the  skill  is 
acquired  through  shop-floor  experience 
plus a slightly higher level of initial training 
and further in-service training, the equili-
brium  does  not. feally  change,  it  just 
evol•;,es.  This is  not the case if the skill is 
acquired by direct recourse to young tech-
niCians  with a  higher level  of training.  In 
this case, the methods department not only 
preserves  but  reinforces  its  lead,  and 
shop-floor workers lose the opportunity of 
promotion  via  the  channel  carrying  the 
greatest prestige. The equilibrium is severe-
ly disrupted. 
The equilibrium is also disrupted, although 
in  a different way, if programming is  per-
formed within the production department. 
The effects  on the balance of power will 
depend  on  whether  programming  is 
assigned  to  supervisors  or  to  shop-floor 
workers. If  it is assigned to the latter, they 
will move up to a higher grade in the register 
of factory jobs, as permitted by the revised 
collective labour agreements  for  the engi-
neering  industry  (UIMM).  If the  task  is 
assigned to supervisory personnel, their role 
and status by comparison with the methods 
11 department are enhanced and they regain 
some  of the  technical  prestige  they  were 
tending to lose; at the same time, access to 
skills  via  shop-floor  experience  and con-
tinuing  training  would  once  again  make 
their jobs attractive as a potential channel 
for promotion for the shop-floor worker. 
If, on the other hand, programming is made 
the  responsibility of shop-floor  workers, 
and  if  their  job  classification  is  then 
upgraded and brought in line with that of 
their supervisors, the position of the latter is 
weakened:  supervisors will  lose their edge 
over those subordinates who have acquired 
higher  status  and  a  skill  the  supervisors 
lack. The result would be an even greater 
disruption  of  the  traditional  balance  of 
power in French factories. 
Another alternative is  to assign  program-
ming to the methods department, raise the 
level  of recruitement of workers to those, 
for example,  holding the Baccalaureat de 
technicien  superieur,  and  then  promote 
them to supervisory and methods posts. It 
involves creating a new level of shop-floor 
skills  which is  in keeping with the French 
tradition but is out of step with the educa-
tional system. It  also creates a hiatus further 
down,  as  regards access  to skilled  labour 
jobs. 
Conclusion: a future determined 
by the forces of society 
We hope that the examples we  have given 
illustrate the need for a painstaking analysis 
of the many and varied factors involved in 
attempting to plan the structure of jobs in 
the future and map out the training needed 
as a result. The factories of the future will 
certainly be very different from the facto-
ries of today due to the combined effects of 
decisions  as  to  technologies,  models  of 
organization and management procedures. 
The people who work in these new factories 
will  not  be  expected  to  have  the  same 
expertise as today's workers, nor will work 
practices there be the same. Research con-
ducted in workplaces in European Commu-
nity Member States over the past few years 
gives  a  reasonably clear  picture of major 
trends in the future. 
We do not have such a clear picture of the 
nature of work itself and all it implies; pay, 
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status, conditions of access  and the social 
prospects it affords.  The factories  of the 
future  and  the  training  their  workforce 
needs must still to a great extent be planned 
in  the  light  of  whatever  is  seen  as  the 
macro-social scenario. Will that scenario be 
one of continuity or a break with the past? 
Will the patterns of the past be retained and 
elements introduced that are new and dif-
ferent but reflect what has gone before? The 
answers to these questions will  depend on 
the interplay of all  the people involved in 
society  in  the  countries  of the  European 
Community. 
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lives: work is no longer the sphere to which 
all other aspects of life are related. In short, 
it has become peripheral. 
This is due, Offe claims, both to the gradual 
secularization of the Protestant work ethic 
and  to  the  impairment  of this  ethic  by 
alienated working conditions and the con-
tent  of work,  which  prevent  the  worker 
from identifying with what he does. 
As further evidence of the erosion of work-
ing  society  Offe maintains  that interrup-
tions and stresses in working careers and not 
least  the  diminishing  proportion  of  life 
spent at work are resulting in work becom-
ing a secondary consideration, and its func-
tion  as  a  guide  in  the  development  of 
identity is therefore weakening. Today man 
cannot  be  motivated  to  work  either  by 
income incentives or the danger of losing 
income because the costs - i. e. the stresses 
imposed by work - correspond less and less 
to the subjective benefits. 
Another line of  argument advanced by Offe 
is  the proposition popular in conservative 
circles  that  the  risk  of  losing  jobs  and 
incomes  no  longer  has  a  motivating  or 
disciplining  effect  because  the  collective 
security system makes it appear rational to 
employees to take advantage of the welfare 
state. 
Nor, in Offe's opinion, is mass unemploy-
ment 'stimulating the individual's motiva-
tion to earn', which he refers to as a 'control 
paradoxy of the labour market', but 'evi-
dently  causing  those  affected  to  retreat 
fatalistically  or  to  engage  in  collective 
self-interpretations  in  which  the  govern-
ment's economic, labour market and social 
policies  are  blamed for  the emergence of 
such marginalized and unprivileged benefi-
ciaries of the social security system' (1984, 
pp.  34-35).  Despite  the  consistency  of 
these propositions, which indicate the end 
of working society, they conflict with moSt: 
studies that have been made of the attitude 
of young people towards training and work 
and  on  the  contraints  and  consequences 
which  unemployment  entails  for  the 
long-term unemployed. 
Another proposition, which takes the sub-
ject here  under  discussion  further,  is  put 
forward by Ulrich Beck (1984). He assumes 
that  our  society  is  advancing  towards  a 
cultur.al evolution of work heralded by the 
growing fragility of 'the belief in progress 
that  acts  as  a  stabilizing  force  for  the 
future'. While acceptance of our society's 
technical and economic progress made for 
standard-setting cultural stability until well 
into the 1960s, which was also reflected in 
the fact that the work ethic went virtually 
unquestioned and in  the  identity of paid 
work and self-concepts, a tendency for the 
'status- and consumption-oriented system 
of values' to disintegrate has been apparent 
since the 1970s. 
Beck refers to this highly momentous ten-
dency,  which  has  also  led  to  changes  in 
socialization processes and moral concepts, 
as  the  'individualization'  of the situation 
and careers of  people who are being released 
from  the traditional ties  of their original 
environment by mobility, education, com-
13 petition  and  their  relationship  with  the 
market and 'left to their individual fate in 
the labour market' (1984, p. 55), with all the 
risks  and  opportunities  this  entails.  The 
criticism  of  progress  coincides  with 
post-materialistic attitudes and alternative 
life  styles  characterized  by  the  quest  for 
.self-fulfilment and awareness of the ecolog-
ical and interpersonal costs of  technological 
and economic progress. 
However, Beck makes an important qualif-
ication here: this tendency to reassess criter-
ia of success and goals in life is confined to 
younger, educationally and financially priv-
ileged social groups, the less well educated, 
older and economically more poorly placed 
sections  of  the  population  remaining 
attached to the traditional system of values 
and its symbols of occupational success. 
Despite this contrasting of representatives 
of the old and new systems of values, Beck 
makes it clear that the relationship between 
moral concepts, material reproduction and 
attitudes towards work is more complicated 
than  assumed  by  the  supporters  of  the 
proposition that working society is coming 
to an end: he refers to a convergence of the 
old and new systems of values where gainful 
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activity is  concerned. To support this con-
tention, he argues that a particular feature 
of the individualized social character is that 
he takes up all the options for self-realiza-
tion, including gainful activity as  the basis 
of economic security. 
'Individualization thus increases the indivi-
dual's dependence on paid labour ...  ,'all 
the more so at a time of mass unemploy-
ment,  which  coincides  'with  culturally 
induced growth of demand for  (meaning-
ful) jobs within a single generation' (1984, 
p.  58). 
The  younger  generation's  insistence  on 
work and working conditions that enable 
them to act on their own responsibility and 
initiative,  it  seems  to  me,  matches  the 
predictions by social scientists of the devel-
opment of industrial and service work. All 
that  is  really  lacking,  therefore,  is  the 
realization  on the  part of employers  and 
managers that they should take advantage 
of the trend towards cultural evolution as 
technological  and  organizational  innova-
tions are introduced into firms. 
The recent history of collective bargaining 
on the 35-hour week in the metal industry in 
the Federal Republic of Germany and the 
1985  Employment Promotion Act reveal, 
however,  that employers and the political 
representatives of their interests have so far 
balked at drawing this conclusion. 
In  addition,  the  current  thinking  behind 
rationalization is  inconsistent with a com-
prehensive  qualitative change  in  all  jobs. 
This is  clear from the future scenarios of 
gainful  acitvity  presented  by  Kern  and 
Schumann and by Baethge and Oberbeck: 
only a minority of employees have access to 
the qualification profiles of  the new produc-
tion worker and the skilled salary-earner. 
The  first  provisional  conclusion  to  be 
drawn,  then,  is  that the  end  of working 
society is a myth extrapolated abruptly and 
therefore mechanistically  from  surveys of 
changes in values and the obvious ecological 
and labour market trouble spots in society. 
Ironically, this oracle is  also nourished by 
usually  conservative  social  diagnosticians 
and  pollsters,  who  rebuke  the  youth  for 
abandoning achievement in favour of goals 
that conflict with the established system. A 
change of  attitude to life and a wider variety 
of  identity-generating  factors  are  un-
doubtedly to be observed, but not conver-
sion  from  work  to  non-work.  Qualified 
young people in particular have replaced the 
traditional principle of 'living to work' with 
the idea of 'working to live'. That this is not 
flight  from  the world of work is  demon-
strated by empirical  studies  conducted in 
the last five years: although work is not seen 
subjectively  as  something  peripheral,  the 
attitude of young people towards work has 
become  more  ambivalent  and  inconsis-
tent. 
Future scenarios of gainful activ-
ity:  (Re)qualification  as  labour 
market risks grow 
In the debate among social scientists trig-
gered by the American social theoretician 
Braverman (  1977) the social scandal of  mass 
unemployment and the gloomy  future  of 
work are usually ascribed to de-skilling and 
labour-saving rationalization in accordance 
with  the  principles  of  Taylorism.  This 
attempted explanation is,  however, shown 
to be  unsound by current scenarios of the 
future development of production and ser-
vice work: the various forms of rationaliza-
tion are in fact part of a work and personnel 
policy geared to flexibility and adopted by 
management  and employers'  associations 
whose long-term profit calculation is closely linked to the potential for and limits to the 
continuing training of the workforce. 
The  aim  is  to  devise  new  strategies  for 
translating economic targets into corporate 
action or, in the terminology of Horst Kern 
and Michael  Schumann,  'new production 
concepts'.  In  their  forward-looking  study 
'The End of  the Division of Labour?' (1984) 
they consider the dominant forms of ration-
alization  in  the  car,  machine  tool  and 
chemical industries in the early 1980s. They 
assume  that  the  general  introduction  of 
technology will create more problems than 
it solves and that, given advanced produc-
tion methods, it is more efficient to utilize 
the skills of  the workforce than to split work 
into individual activities a  la Taylor. Con-
sequently, they forecast the reprofessional-
ization of  occupationally organized work in 
the  machine  tool  industry  (the  industrial 
mechanic), of production work in the car 
industry (the systems minder) and of skilled 
work in the chemical industry (integration 
of production and maintenance tasks). The 
demand  will  then  be  for  workers  whose 
occupational socialization has given them 
'skills which ensure that, in view of the high 
cost of equipment and the product flexibil-
ity expected by the market, interruptions to 
production runs  are  kept  to a  minimum. 
And this  will  be  possible  only if workers 
have a better knowledge of the production 
process and more responsibility. 
Particularly  important  for  the  working 
future of young people is Kern's and Schu-
mann's  reference  in  this  context  to  the 
employer's  'modernized'  image  of  the 
worker,  whose  intellectual  abilities  and 
interest in qualifications should be harmon-
ized with the interests of the company by 
non-authoritarian means. The appropriate-
ly qualified new entrant should therefore be 
given  the  scope  to  use  and  develop  his 
skills. 
However, Kern and Schumann also realize 
that the type of rationalization they refer to 
as  'new  production  concepts'  has  highly 
problematical  implications:  it  will  encou-
rage the consolidation of divisions that have 
already occurred in  society and especially 
the separatiqn of the employed  from  the 
unemployed and new entrants to the labour 
market, whose chances of integration will 
dwindle  where  rationalization follows  the 
line of the new production concepts. 
It is becoming increasingly difficult for the 
beginner  to  overcome  the more  stringent 
selection  processes  now  associated  with 
absorption into and membership of the core 
workforce of large firms.  Despite the new 
production concepts, Taylorism is not com-
pletely obsolete, it is  still the rule in  frag-
mented and inflexible unskilled work, and it 
is  what awaits those young people who do 
not succeed in penetrating the core work-
force. This also means - as the complaints 
about the shortage of skilled workers show 
- that education and training are regarded 
as  preconditions  to  be  satisfied  by  job-
seekers.  They  must  be  of 'Olympic stan-
dard' as they join the firm, even though the 
necessary practice facilities and sports aren-
as,  i.e.  initial  and  continuing  training 
courses, are not available. 
Even  more  decisive  than  the  change  in 
qualification requirements for the future of 
working society are shifts in the structure of 
employment  towards  the  service  occupa-
tions in which salary-earners and civil ser-
vants are predominantly employed. Martin 
Baethge and Herbert Oberbeck (1986)  see 
this trend as a symptom of a radical trans-
formation of the social structure, leading to 
a qualitative reshaping of the relationship 
between industry, society and culture. They 
point out that, as  a result of information 
and communication technologies, a period 
of selective rationalization of simple office 
work  accompanied  by a  strengthening  of 
the specialized dimension of the activities of 
skilled clerical staff is  now being followed 
by  what  is  above  all  systems-oriented 
rationalization, taking in  the sequence of 
15 operations and the central control of vari-
ous functional areas in both production and 
administration. 
The introduction of the computer into the 
office has  so  far  principally resulted in  a 
deterioration of the working conditions and 
the  growing  risk  of  redundancy  of 
low-grade office staff - mostly women  -
and  staff  handling  routine  matters,  and 
opportunities for intercompany networking 
offer considerable scope for further ration-
alization  to  the  employee's  disadvantage, 
leading  Baethge  and  Oberbeck  to  infer 
major redundancies in  the next few  years. 
Worsening  working  conditions  and  job 
losses are already affecting simple, routine 
activities (typing, invoicing and book-keep-
ing),  which  are  being  further  fragmented 
and so de-skilled. In commercial and coor-
dinating  activities  a  trend  in  the  opposite 
direction can be predicted since the relation-
ship with the market and the customer make 
more holistic work processes economically 
more efficient for the firm. It is even likely 
that,  as  decentralized  data  processing 
spreads, low-grade and specialized clerical 
activities will again be combined to form a 
service package geared to the customer. The 
expansion  of  the  range  of  tasks  to  be 
performed may initiate a reclassification of 
specialized work,  and this  will  result in  a 
change in the working habits of the skilled 
salary-earner: integration into a system of 
communication  and  supervision  through 
the medium of electronic data processing 
will call for more general intellectual skills 
- abstractive capacity, willingness to con-
centrate,  accuracy,  speed  of reaction  and 
adaptability  - to the detriment of special-
ized occupational know-how acquired and 
occupational  experience  gained  over  the 
years. 
If  we compare this trend in the service sector 
with  the  new  production  concepts  in  the 
industrial sector, a growing approximation 
of  working  conditions  and  qualification 
requirements  in  the  two  sectors  can  be 
detected. According to Baethge and Ober-
beck  (1986),  however,  requalification  is 
confronted witb a trend towards the 're-feu-
dalization of employment relationships and 
of the labour market'.  By  this  they  mean 
that, as  the number of jobs in  the service 
sector declines, so too are the opportunities 
for qualified salary-earners to achieve pro-
fessional  advancement by changing firms. 
Like production workers, they are depen-
dent, for better or worse, on their present 
employer.  By  making  provision  for  con-
tinuing  training,  he  ensures  that  his 
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employees can adju~t to the new technolog-
ies and, by 'looking after his staff', he holds 
on to those employees in whose initial and 
continuing training he has invested. Direct 
control by technology gives way to stronger 
ties  to  the firm  in  the case  of specialized 
tasks, through continuing training and the 
delegation  of responsibility,  for  example. 
Participation  in  in-company  continuing 
training, however, is selective: poorly qual-
ified employees and women in particular are 
largely  excluded.  For these  categories  of 
employees  job-related training or instruc-
tion in  new  work routines is  still the rule. 
There  is  thus  considerable  pressure  on 
employees' representatives in the firm and 
the trade unions generally to take action. 
Change  of  moral  concepts  or 
secularization  of  attitudes  to 
work? 
Is  the crisis  in  the labour market and the 
de-skilling of work in many jobs in industry 
and the service sector now being accompa-
nied by  an erosion of the very traditional 
concepts of achievement and career, as Offe 
(1984) assumes? Or will the persistent shor-
tage of training places and jobs result in a 
revival of the positive attitude to work, as a 
consequence of the socializing effects of the 
search  for  work,  vocational  training  and 
corporate labour market strategies? Or will 
nothing change until the social and political 
nature of paid labour changes fundamental-
ly  - until the labour market, as the eye of 
the needle for gainful activity,  obeys only 
the efficiency criteria and profit interests of 
the employers? (See Heinz, 1985a) 
To answer these basic questions, it is  first 
important to take seriously the statement by 
Bonss  and  Heinze  (1984,  p.  26)  that  an 
investigation into the consequences of the 
crisis  must be tackled at two levels:  'as a 
problem connected with the structural crisis 
in the labour market and as a question of  the 
subjective value attached to gainful activi-
ty.' The first level concerns the decline in the 
number of paid jobs, the second,  on the 
other  hand,  the  crisis  in  the  attitudes  of 
various sections of the population and age 
groups to work and the scale of this crisis. 
As I have said above, it would be rash to 
assume that the social and subjective impor-
tance of work is  waning. 
What do we  know about the direction and 
scale of the changes in the subjective value 
attached to paid work and the actions young 
people  consequently  take?  (See  Heinz, 
1985b.) Here we are initially dependent on a 
small  number of surveys which have pro-
duced statements on attitudes to  work at 
different times in the past. 
A workshop report (Fuchs and Zinnecker, 
1985)  based  on a  current study in  which 
surveys of young people (aged 15  to 25) in 
the 1950s are compared with similar surveys 
in  the  1980s  reveals  little  change  in  the 
attitudes  to work of young  workers  as  a 
whole (even over the age of 30). Fuchs and 
Zinnecker rightly point out, however, that 
the  limited· tendency  for  change  in  the 
overall  samples  does  not mean that  then~ 
has  not been a  change in  attitude in  sub-
groups in the intervening period. For exam-
ple,  they  detect  significant  differences  in 
attitudes  to  work  as  between  the  sexes: 
young  working  women  in  the  1950s  and 
1980s hardly differ, their attitudes positive 
in  both  cases,  whereas  young  men  have 
clearly come to take a more detached view 
of work. 
Aller  beck  and Hoag (  1985)  similarly  find 
little evidence of a 'renunciation of working 
society'. Their comparison of young people 
in 1962 and 1983 shows that less importance 
is now attached to work, 'but the decline is 
not so pronounced as to justify the conten-
tion  that attitudes to work  have  changed 
dramatically' (p. 70). 
The desolate situation in the labour market, 
however,  had  caused  few  of  the  young 
people questioned in  1983  to make major 
changes  in  their  plans  for  their  working 
lives.  They were  fully  aware of the  diffi-
cultes  in  the  labour  market.  Those  who 
managed to find a training place were fairly 
satisfied with their training in 1983, as their 
counterparts  had been  in  1962.  Asked if 
they  would  choose  the  same  occupation 
again, the proportion answering 'yes' was 
only slightly smaller in  1983  than in  1962. 
However,  the fear  of not being taken on 
after  training  was  quite  obviously  wide-
spread  in  1983.  The  fear  of not  finding 
employment was more pronounced among 
young women than among young men. This 
is due to their objective situation: girls are 
subject  to  the  mechanisms  of  a  labour 
market that is segmented according to sex, 
and if they find a job at all, it is likely to be 
in a small or medium-sized firm and limited 
to a narrow range of occupations. 
The changes of  attitude to work among girls 
and young women are worth noting. In the 
last  30  years  there has been a  significant 
shift in their thinking from family to work, 
which  is  also  accelerating  the  change  of self-definition in the role played in women, 
a  factor  that is  similarly  reflected  in  the 
general  rise  in  the level  of school-leaving 
certificates obtained by young women (see 
also CEDEFOP, 1980). 
As  an  extension  of  the  comparative 
cross-section studies of changing attitudes 
among  young  people,  it  can  be  deduced 
from the qualitative case studies discussed 
below that, while young people are deciding· 
what they want to be after leaving school, 
their plans and attitudes change depending 
on  how  they  view  the  situation  in  the 
training place market and the prospects of 
finding permanent employment. But let us 
first consider the changes and shifts in the 
practical experience of work. Baethge et al. 
(1983) have compiled figures on the trend in 
the gainful activity of various age groups 
which  reveal  a  significant  decline  in  the 
employment rate among 15- to 20-year-olds 
between 1970 and 1980. This was due to the 
growing numbers of young people under 20 
staying on at school, preventing them from 
becoming  economically  independent.  The 
delayed entrance of young people into the 
labour market results in a different range of 
experience:  'a shift  in  the  experience  of 
young people in this age group away from a 
way of life which is  in most respects inte-
grated into and related to work to one that is 
largely determined by education' (p.  221). 
Attitudes to work and standards of  achieve-
ment will therefore carry less weight in this 
age group than among young people of the 
1950s and 1960s. However, the critical and 
emancipatory potential thus released con-
tinues  to  be  closely  linked  to  family  and 
educational socialization and, as Baethge et 
al.  (1983) rightly stress, is  qualified by the 
crisis in the training place and labour mar-
kets. Consequently, the question which also 
arises  for  these authors is  whether young 
people are again focusing on standards of 
work  and  achievement  or  making  a 
self-confident appraisal of what they expect 
of work, or whether something between the 
two is happening. There is no denying that 
the  delinking  of vocational  training  and 
employment is  being accompanied by 'de-
stabilization'  of the  transition  of young 
people to working life. From this Baethge et 
al.  (1983,  p.  235) infer a 'reduction of the 
identity-generating potency of work, which 
is  both  due  to  structural  factors  in  the 
system  (the  tendency  for  occupational 
structures to disintegrate) and is intensified 
by the crisis.' 
Varying this proposition slightly, I assume 
that a  vacuum  in  respect  of attitudes  to 
work and standards of  corporate behaviour 
is  filled  by  standards  set  by  the  labour 
market or employment  prospects.  In  our 
qualitative longitudinal study of the transi-
tion  from  school  to  the  labour  market 
(Heinz, KrUger et al.,  1985) we  found, for 
example,  that, in  gradually aligning  their 
occupational  options  with  the  impending 
requirements of the labour market, young 
people apply, as it were, a normative logic. 
This 'option logic' is, so to speak, already 
prescribed by the  opportunities presented 
by different types of  school, updated during 
the practical business of choosing an occu-
pation and comes to a temporary end during 
the subjective assimilation of the outcome 
of this choice. In this process it is clear that 
young people apply conventional interpre-
tation models  under  the  changing  condi-
tions  governing  attitudes  to  occupations 
and actions related to the labour market in 
their  attempts  to  forge  a  subjective  link 
between  the  needs  of  society  and  their 
individual interests. 
Although well aware of the risks and under 
no  illusions,  the  lower-grade  secondary 
school  pupils  we  questioned  had  not yet 
excluded  vocational  training  followed  by 
work  in  the  occupation  concerned  from 
their future prospects. In fact, they placed 
particular emphasis on their own responsi-
bility for the implementation of  their plans. 
Their efforts to compensate for the structu-
ral change in the labour market by redefin-
ing and rejecting interests in given areas of 
work illustrate the considerable pressure on 
them to adjust exerted by the social circum-
stances  in  which  future  prospects  are 
increasingly determined by the restrictions 
imposed by the social reality of the labour 
market. 
Even before young people enter the world 
of  work,  the  crisis  in  the  training  and 
employment system  results  in interests  in 
reproduction and security criteria playing a 
dominant  role.  This  trend is  subjectively 
reflected in an ambivalent attitude towards 
the action that should be taken: on the one 
hand, income and advancement are becom-
ing less important aspects of work than its 
content;  on  the  other,  expectations  as 
regards  self-realization  through work  are 
seldom expressed aggressively, nor is every 
opportunity for training and employment 
seized,  a  criticism  that  also  extends  to 
alternative or non-conventional local em-
ployment initiatives. 
There  would  appear to be  sufficient evi-
dence  that  the  individualization  of  the 
change of status with the transition to the 
world of work tends to result in an ambi-
valent  attitude  to  work  rather  than  its 
erosion.  To my mind,  this  is  because the 
discrepancies between the areas of  socializa-
tion and the training or earning situation of 
young people create major attitudinal pro-
17 blems  for  large  sections  of the  younger 
generation as the pressure to act increases. 
Consequently, demands in respect of per-
sonal self-realization through work and of 
social  independence  are  subordinated  to 
reproduction  interests.  Experience  in  the 
family and at school, in vocational training 
and in government-sponsored  training  or 
employment schemes, during the search for 
jobs  and  in  actual  employment  is  deter-
mined  to  a  decreasing  degree  by  social 
origin, sex or school career and increasingly 
by regional supply structures, the accessibil-
ity of occupations, sectors and the size of 
firms.  The responsibility placed on young 
people for coping with processes of structu-
ral  change  in  working  society,  through 
participation  in  bridging  schemes,  for 
example, delays  practical work experience 
for most young people until they are over 20 
and, even before they make the transition to 
employment, increases their awareness of a 
potential crisis situation. 
Young people are thus subjected to consid-
erable  pressure  to  acquire  qualifications, 
generated less  by  a  renewed  yearning  for 
education  than  by  labour  market  con-
straints. This does not weaken the principle 
of individual  willingness  to  achieve  but, 
paradoxically, tends to strengthen it in the 
minds of young people and in their efforts 
to consolidate their identity in the face  of 
limited  opportunities..  The  achievement 
principle, however, applies only in a broken 
and,  as  it  were,  defensive  form.  Young 
people  are  forced  to  develop  a  down-
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to-earth attitude to work, from which they 
can  also  develop  the  ability  to  take  a 
detached and critical view of the conditions 
governing action in the firm and to stand 
aloof from the success and career ideolog-
ies,  which  contrast  starkly with  practical 
experience in the labour market. 
The initial question concerning the subjec-
tive effects of the crisis in working society 
can now be  answered.  The structural dis-
continuities in the employment system have 
caused awareness of the risks involved and 
the ambivalence of the attitudes of young 
people to work to come to a head: even if 
work  develops  as  a  low-skilled  or  unde-
manding activity  - sometimes reduced to 
casual  labour  - its  importance  for  the 
identity of the individual is not denied. At 
most, it is  considered subjectively less sig-
nificant, but socially and, above all, econ-
omically unavoidable. The unthinking ac-
ceptance of paid employment as it is which 
is typical of much of the older generation is 
thus no longer common among young peo-
ple.  At  socio-psychological  level,  then, 
young  people  are  showing  signs  of  an 
increasingly ambivalent attitude to work, in 
which  the  structural  inconsistencies  be-
tween  training  and  the  use  of  labour, 
between training efforts and more stringent 
selection  in  the  labour  market  are  not 
clearly reflected in instrumental or substan-
tive  attitudes  to  work.  For  most  young 
people paid employment continues to be a 
means  of  achieving  social  and  material 
independence and recognition of produc-
tive activities independent of the family. On 
the other hand, they are well aware of the 
stresses and risks inherent in paid employ-
ment. Both tendencies are apparent in the 
attitude to work  that continues  to  domi-
nate.  But  only  those  young  people  who 
become part of the core workforce, espe-
cially  of large  firms,  with  the  chance  of 
in-company  continuing  training  will  suc-
ceed in finding jobs that interest them. 
Unless there is a fundamental redistribution 
of work, the importance of the content of 
work will  wane in the future for the vast 
majority  of  the  unemployed  and  of 
school-leavers  and job-seekers  threatened 
by de-skilling and unemployment, and job 
security or the demand for basic material 
safeguards will become more dominant. 
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tion  type  writing  and  discussion  on  the 
factory of the  future than on  almost any 
other subject in recent times.  Many of the 
discussions appear to assume that there will 
be  a  uniform  progress  towards  what  is 
loosely called the factory of the future, with 
the so-called unmanned factory  being  the 
goal  of many  research  and  development 
specialists.  The  unmanned  factory  is,  of 
course, a nonsense concept, but there is no 
doubt that highly automated, computer-in-
tegrated manufacturing techniques will ena-
ble  many factories  to operate with  a very 
low level of manning. 
The factory of the future will,  except in a 
very few cases, be built on the manufactur-
ing  complexes  in  operation  today;  it  is 
important  to  remember  this,  and  to  see 
progress towards the factory of  the future as 
part of a  continuum of industrialization. 
There will  be instances of so-called  'green 
field  starts'  where  new  factories  will  be 
built,  incorporating  the  latest  integrated 
automated  manufacturing  facilities  from 
the first  day;  some such factories  already 
exist,  but they  are  very  much  the  excep-
tion. 
This means that the so-called factory of the 
future  will,  in  most  cases,  be  created  in 
incremental stages by people who will need 
to  become  increasingly  upgraded in  their 
educational and professional qualifications 
to  cope  with  the  complexity of such  sys-
tems. 
W. MCDERMENT 
Project coordinator in CEDEFOP 
The human element in 
tomorrow's factory 
W.  McDerment 
The more sophisticated the new technolo-
gies become, the fewer people who will be 
needed  to  programme  and  supervise  the 
manufacturing processes, and the trend to 
decreasing numbers employed in manufac-
turing industry is  likely to continue. 
Much has been written about the unmanned 
factory of the future, and many references 
made to the F  ANUC factory at Mount Fuji 
in  Japan,  which  has  been  described  by 
western engineers as the nearest thing to an 
unmanned factory. To see the operation of 
this  production unit,  which runs all  night 
with only one man in a control office, gives 
a chilling idea of the potential of automa-
tion. 
The pace of technological 
change 
One of the major problems facing industry 
today  is  the  increasingly  rapid  pace  of 
technological change,  leaving slow-chang-
ing firms vulnerable in domestic and over-
seas markets. Inside the factories new tech-
nologies have transformed layout and pro-
duction  processes  to  such  an  extent  that 
many  former  employees  would  hardly 
recognize their previous workplaces. 
People employed in car manufacturing, for 
example, have seen a revolution in manu-
facturing  processes,  based  on  the  latest 
technological developments, undreamed of 
15 years ago. Indeed, most car plants have 
introduced  highly  automated,  comput-
er-programmed assembly lines  only in the 
past 10 years. 
A  car factory employee  who  had left  the 
company 10 years ago, after working on an 
assembly line with hundreds of colleagues, 
would probably be greatly surprised if he 
returned to his once familiar assembly shop 
and saw a highly automated assembly line 
today, with its  automated guided vehicles 
delivering and collecting components from 
the flexible manufacturing cells. 
Looking down the long assembly lines at the 
100 or more robots, his first reaction would 
be to marvel at the mechanical precision of 
the robot teams; his next reaction would be 
to  wonder  where  most  of  the  assembly 
workers had disappeared to. 
The geographical isolation of the remaining 
workforce would be a considerable surprise 
to  him,  and what would  he  think of the 
attempts to humanize the workplace a little, 
with the workers painting women's names 
on the robot control units' doors. 
The modern, automated car assembly plant 
is a good starting point for a discussion on 
the pace of technological change, and the 
factory of the future. 
When man  first  landed on the  moon,  17 
years  ago,  much  of the  new  technology 
applied in  automated, computer program-
med  production  processes  did  not  exist. 
Robots  were  at an  elementary stage,  and 
artificial  vision  in  manufacturing  and 
inspection work still  a  remote possibility. 
Today, robots carry out a range of tasks, 
albeit  still  limited,  and artificial vision  is 
19 being increasingly applied in manufacturing 
and  inspection  work,  enabling  100 OJo 
inspection rates  on essential components, 
in, for example, brake linings for cars. 
Developments in  tactile and visual  sensor 
equipment open up new  fields  of applica-
tion for robots in situations where they have 
not previously been used. 
In the field of artificial intelligence, despite 
slow  progress  and  many  setbacks,  firms 
increasingly  see·  expert/knowledge-based 
systems as the key to further integration of 
powerful computerized planning, manufac-
turing and administration systems all linked 
up in local or wide-area networks. 
Satellite communication technology makes 
a  geographical  spread  of administrative, 
manufacturing and sales functions possible 
and easy, whether between locations in one 
country or facilities based in different con-
tinents. 
The potential of new technology requires us 
to think in much wider terms, outside our 
own, immediate, small world of the factory 
or office and our own task; it requires us to 
think in terms of systems and of accepting 
more  responsibility  for  the  planning  and 
supervision  of our  work  as  part  of the 
whole. 
A good example of highly automated pro-
duction systems can be seen in the various 
process industries such as oil and chemical 
manufacturing  plants  which  are  highly 
automated,  computer-programmed  and 
controlled  and  run  with  a  minimum  of 
human  supervision.  In  many  ways,  the 
so-called factories of the future are going in 
the  same  direction,  and  will  have  many 
planning and control processes in common 
with the process industries. This similarity 
will  become  even  more  apparent  as  the 
various technologies develop over the next 
few  years. 
Already, this trend is having an influence on 
the training of technicians and maintenance 
personnel in some countries, where training 
syllabuses  designed  for  technicians  and 
maintenance personnel working in process 
industries are now being found to be suit-
able for the training of similar occupational 
categories in factories. 
Planning for technological 
change 
Advancing towards the factory of  the future 
demands that technological change, as  an 
on-going phenomenon, has to be mastered 
in  all  its  ramifications  to ensure  a  stable 
future for the enterprise. 
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Working long hours in physically exhausting conditions. 
The role  of long-range  strategic planning 
assumes  greater  importance  than  ever  in 
relation to technological change. 
A key issue in the question of technological 
change is  the importance of the short and 
the  long-term  perspectives,  both at com-
pany  and  at  national  level.  Meeting  the 
short-term needs to work with new techno-
logies in enterprises has many attractions, 
both from a financial and a time point of 
view. Some companies introduce new tech-
nology as an emergency measure in order to 
preserve  the  company's competitive  posi-
tion  and,  where  this  is  so,  the  trend  is 
usually towards a small investment in the 
retraining of the personnel and the mini-
mum  of  time  devoted  to  training  as  is 
necessary to ensure the smooth running of 
the production process. 
There are indications that where there is  a 
lack of systems' thinking and project man-
agement  expertise  in  enterprises,  the  lon-
ger-term,  strategic needs  and aims  of the 
organization do not receive full considera-
tion. What might appear to be a satisfactory 
answer to technological change within the 
enterprise  in  the  short-term  might  not 
always  be  in  the  best  long-term  strategic 
interest of the company.  This  means that 
the management and the trade union repre-
Most employees lived in long, shabby rows of  featureless houses within walking distance of 
the place of employment in  an  environment heavily polluted from  the manufacturing 
process going on in  their midst. sentatives must be trained to introduce and 
manage technological change in the enter-
prise with a good, clearly planned long-term 
perspective.  Failure  to  develop  such  a 
long-term perspective, based on a realistic 
assessment of the company's strength and 
weaknesses, might only enable the company 
to  obtain  a  fairly  short-term  advantage 
from  introducing  the  latest  technology. 
Recent research surveys in various countries 
have indicated a lack of training opportuni-
ties in project management provided either 
by  external  or  in-company  training  re-
sources. 
The management of technological change is 
also  a  subject  of  vital  importance  to 
employee representatives in the enterprise, 
and research in various countries has shown 
that where a good dialogue on the introduc-
tion  of technological  change  takes  place, 
before,  during  and after the implementa-
tion period, the result of the technological 
change has usually been positive. 
Technological change and 
creative opportunity 
As the technological advances open up new 
possibilities for the organization of work, 
and  relieve  many  people  of noisy,  dirty, 
boring jobs, some of which were injurious 
to the employees'  health,  so  do potential 
opportunities for more creative, responsible 
tasks appear, but this implies the need for 
approaches  to  training,  to  self-learning 
facilities, that do not fit into the previously 
prevalent concepts about training aims and 
methods. 
Relieved of much routine, repetitive work, 
people have  the  opportunity to use  more 
creative talents related to the organization 
and supervision of their work. 
In general,  it  is  observed that where new 
technologies  are introduced into  factories 
and offices, the employees find themselves 
in a situation where some of the functions 
previously only carried out by the manage-
ment staff are now being spread out further 
down  the  hierarchy,  with  individual  em-
ployees assuming a measure of responsibil-
ity for planning and supervising their own 
work within a given  outline plan. This in 
turn entails the need to take a new look at 
the content and aims of  training and retrain-
ing programmes and a realization that it is 
no longer sufficient just to train people to 
operate machines. 
This gradual diffusion of management res-
ponsibilities makes it imperative for senior 
managements to integrate planned human 
resource  development  programmes  on  an 
on-going  basis  in  their company strategic 
plan. 
During the decision-making and introduc-
tion phase of a technological change pro-
gramme in enterprises, the senior manage-
ment are, to a very large extent, dependent 
on the know-how of middle management, 
but it is precisely the middle managers who 
are most at risk once the new computerized. 
systems are, with their knowledge program-
med  into  them,  operational.  Here  it  is 
important for the middle management per-
sonnel to have access to upgrading training 
which will enable them to continue to play a 
valuable, creative role in the enterprise. 
Without  the  routine  work  in  factory  or 
office, the role of the workers can either be 
reduced to that of a supervisor, watching 
several machines doing the work, a task that 
will  disappear  to  a  large  extent  with 
advanced  systems,  with  a  consequent de-
motivation danger, or the workers can be 
upgraded, given more responsible and crea-
tive work, relieving senior and middle man-
agement of some of their workload, but this 
is entirely a matter of company policy. 
The training challenge 
Despite all the uncertainties and the many 
setbacks that can be expected with regard to 
various types of technology en route to the 
Looking like a clinic in  its cleanliness ... with a few super-persons planning and supervising the whole process. 
21 factory of the future, one thing is  certain. 
The optimum, socially responsible use  of 
the new technologies will only come about 
due to  the availability of a  well-educated 
and qualified population. The established, 
traditional  education and training  infras-
tructures are likely to prove unequal to the 
task of preparing the population for such a 
working and living environment unless they 
exploit the potential of  the new technologies 
themselves in learning situations. 
It  is  doubtful  if  the  full  extent  of  the 
challenge facing us has been grasped by the 
education and training authorities in most 
countries. A recent source has said that the 
1  apanese  intend to  spend  500  million  on 
developments and applications of artificial 
intelligence,  right across the entire educa-
tion and training system. This money is to 
be raised very largely from industry itself. If 
this estimate is  only half accurate, it is  an 
indication of the importance being attached 
to developments in artificial intelligence on 
a  scale  unmatched,  to  the  best  of  the 
author's  knowledge,  in  any  other  coun-
try. 
Education  and  training  researchers  and 
practitioners in Europe and the USA also 
see developments in artificial intelligence as 
an essential  step  forward  in  the -improve-
ment  of computer-based  learning.  These 
improvements are seen as offering flexible, 
interactive learning modes as opposed to the 
present,  limited  benefits  obtained  from 
computer-based training. 
Artificial  intelligence,  that is,  expert  and 
knowledge-based systems,  are expected to 
greatly improve effectiveness and efficiency 
in learning situations, after the initial heavy 
cost  of preparation of material has  been 
met. 
Preparing and updating training for techno-
logical change is a strategic question of vital 
importance to the company. This suggests 
that the starting point in any training pro-
gramme has to be with the whole manage-
ment team, and not only with the sometimes 
small group of managers who are involved 
in  the  planning  and  implementation  of 
technological change in the enterprise. Pro-
ject management has  been identified as  a 
weak  point  in  a  number  of  enterprises 
during surveys on the introduction of new 
technology carried out in various countries 
in the European Community, yet training 
for  the  management  of  technological 
change and project management does  not 
appear in many college and university man-
agement training programmes. 
In the past, Taylorism and Fordism became 
bywords for close supervision and n:anage-
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ment, and the breaking down of jobs into 
small, monotonous, routine tasks which the 
management  considered  to  be  all  that 
employees were capable of doing. The basic 
employment  needs  of industry  and  com-
merce were also reflected in the compulsory 
education  systems  introduced  into  most 
industrialized countries in the 1800s, on the 
assumption that only a  small  elite  of the 
population was capable of benefiting from 
education in its broader sense, and that the 
bulk of  the population could only be trained 
to a level sufficient to enable them to carry 
out simple  functions  in  factories,  offices 
and mills. 
So  far  as  adult employees today are con-
cerned, the earliest educational experience 
has  convinced  many  that  the  system  is 
designed  entirely to produce winners  and 
losers, which means that a new attitude and 
motivation  are  required  to  enable  those 
reluctant to embark on updating training 
programmes to benefit from modern learn-
ing  techniques.  Where  children  happily 
work  with  micro-computers,  and  quickly 
understand how to use them, many adults 
have difficulty with the basic understanding 
of how to operate them. 
Training staff, and all other employees and 
managers will have to become more familiar 
with new technologies in learning situations 
to keep abreast of developments affecting 
their jobs. 
Improvements  in  artificial  intelligence, 
expert,  knowledge-based  systems  will  in-
crease  the  efficiency  of  computer-based 
learning  and  on-the-job  training,  using 
on-the-job open learning systems, and the 
development  of  close  collaborative  links 
with  local  education  and training institu-
tions, to form an integrated learning envir-
onment, will be essential to enable people to 
keep up to date with frequent changes in the 
work situation. 
So far as development towards the factory 
of the future is  concerned, the training of 
engineers  and  high  level  technicians  and 
maintenance personnel is a key priority area 
for  action  if  the  Member  States  of the 
European Communities wish to maintain a 
significant  position  in  the  manufacturing 
world. The urgency of this need appears to 
have  occurred  to  many  countries  rather 
slowly,  in  comparison with the enormous 
effort being made with the training of these 
categories in the United States of America 
and in 1  a pan. 
Training of management and supervisory 
personnel in the basics of computer-based 
technology, in systems thinking and project 
management  techniques  are  also  priority 
training  needs,  but  it  is  the  systematic, 
imaginative  and  well-planned,  on-going 
training programme for the whole team that 
will  produce  the  winners  among  tomor-
row's factories, just as it does today, except 
that it will be a more complex task requiring 
a high level of general education and con-
stant updating. Conclusions 
The factory of the future is  only a symbol 
for  what  we,  today,  conceive  as  a  ·•ery 
advanced state of technology.  But techno-
logical advance effects everyone, it  is  not 
confined to the office or factory. Advances 
in technology are also significant for health 
care, information handling and interactive 
systems in a  wide  variety of applications, 
not least of which will be technology in the 
home. 
Today's factory is the factory of the future 
for the 19th century population. 
The  first  industrial  revolution  in  Europe 
caused a massive social upheaval, involving 
migrations on a huge scale from the land to 
the manufacturing and commercial centres. 
Men,  women  and  children  worked  long 
hours  in  physically  exhausting  conditions 
and  in  many  cases,  in  working  environ-
ments  that  brought  to  mind  pictures  of 
Dante's Inferno. 
Most employees lived in long, shabby rows 
of featureless  houses  within  walking  dis-
tance of the place of  employment, and often 
in  an  environment  heavily  polluted  by 
smoke and noxious fumes  from manufac-
turing processes going on in their midst. 
Most people were so poorly paid that they 
could not afford essential medical or dental 
treatment, and became a captive market for 
the  enormous  flood  of  cheap  patent, 
pain-killing  medicines  which  became  so 
popular a hundred years ago. 
Workers from the 19th century would hard-
ly  recognize  the  working  environment 
or living conditions of today, but the pro-
gress has been very slow. The steam engine 
dominated the world for a very long time, 
but what is  more serious is  that the steam 
engine  mentality  has  outlived  the  steam 
engine. 
An extreme view of  the factory of the future 
is  of a  production facility,  looking like  a 
clinic in  its  cleanliness,  brightly decorated 
and  with  a  few  super-persons  dressed  in 
white  coats  planning  and  supervising  the 
whole process. On the factory floor, there is 
almost no one to be seen. 
In  Japan,  the  FANUC  plant  referred  to 
earlier runs during the night without lights 
on.  Robots do not need  light to operate. 
Where  artificial  vision  is  used  this  can 
operate with individual infra-red lighting. 
We  should not forget that people used to 
laugh  at Orville  and Wilbur Wright  until 
that historic  December morning at Kitty-
hawk in North Carolina in  1903. 
The disturbing thought for education and 
training people - the Wright brothers were 
largely self-taught. 
Creativity, vision and the courage to experi-
ment are the keys to technological develop-
ment  and  these  prerequisites  have  not 
changed much over the centuries. But imag-
ine what would have been possible for the 
Wright  brothers,  and  hundreds  of other 
brilliant inventors, had they had the benefit 
of computer-aided design facilities.* 
Here lies the great difference from the past. 
Technological development in the past con-
centrated largely on replacing human mus-
cle  power,  today's  technology  begins  to 
encapsulate some of man's knowledge, and 
here  we  have  development  of a  different 
magnitude,  which  will  increasingly  pose 
challenges  to  our education  and  training 
systems. 
As a Swedish economist once said 'I know I 
could get more out of this machine if only I 
knew how to ask it'. 
* Maybe  the  Wright  brothers'  aircraft,  theoretically 
right according to the computer-aided design  system, 
might not have flown in practice. 
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'variable geometry' aeroplane, in reference 
to  its  ability  to  vary  its  wing  angle  at 
different  speeds.  Similarly,  the  next  10 
years  will  see  a  new  'variable  geometry' 
industrial and manufacturing generation in 
Europe,  one that will  advance at varying 
speeds. This is  only natural in so  complex 
and varied a situation, where concerns of all 
sizes co-exist and where some sectors are far 
advanced  in  the  process  of restructuring 
while others have come only halfway. 
One curious  factor  should  be  kept  under 
observation: in some of the more flourish-
ing  sectors  the number of small  and tiny 
firms  is  growing  while  there  seem  to  be 
fewer  medium-sized  companies.  In  some 
cases this may be coincidental, but it may 
denote a  trend along  the lines  of what is 
happening in America. 
With a production system as varied as it is in 
Europe, it would be rash to try to quantify 
the precise extent of technological change 
that will be introduced into companies or to 
make  any  hard-and-fast  forecasts  as  to 
employment  and  the  changing  nature  of 
jobs. 
New variables are also emerging.  In com-
panies and industrial sectors that have pro-
gressed  further  along  the  road  towards 
redevelopment,  for  example,  people  are 
starting seriously to question the desirabili-
ty of automating plant. Or rather they are 
trying to determine the precise threshold at 
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which  investment in automation ceases  to 
be 'a good thing' and starts to be 'not very 
good value for money', because the poten-
tial increases in productivity and flexibility 
are acquired at too high a cost. 
The  move  towards  process  innovation  is 
continuing, but people are starting to pay 
more heed to factors such as design intelli-
gence  and  different  ways  of  organizing 
production  that promote  substantial  and 
significant increases in productivity without 
increasing  the  extent  of  automation.  In 
other words, automation is unquestionably 
a vital component of change, but there is 
some doubt as to whether by the year 2000 it 
will  still  be  the  most  common  factor  in 
innovation (as  has  been the case  over the 
past  few  years).  Other  organizational 
aspects of change might come to the fore 
(the  term  'organization  technology'  is 
creeping into our vocabulary). The aim will 
be  not  just  to  reduce  labour  costs  by 
replacing manpower with machines but also 
to reduce operating costs and capital invest-
ment while  rendering the production pro-
cess  more  flexible.  This  will  be  done  by 
making better use of the machines, and also 
by making more intelligent use of people's 
skills  and ability  to accept  responsibility. 
What I mean is that integrated production 
systems  can  be  constructed,  featuring  a 
network  of links  and  'zero loss'  transfer 
points  between  each  phase of production 
and between those phases and the suppliers' 
production processes. 
Today those processes are separate, often 
leading  to all  too  familiar  problems  with 
stocks and, more generally, surplus produc-
tion capacity. 
Fewer jobs? Yes, but ... 
This is not all: when considering the subject 
of  falling industrial employment, a measure 
of caution is  advisable and certain distinc-
tions should be made. 
The reason is that the only true revolution 
generated by the introduction of 'artificial 
intelligence' into the factory - and we shall 
come back to this subject  - lies not in the 
production  cycle  but  in  the  reduction  in 
employment  in  the  manufacturing  indus-
tries. 
Admittedly this is a structural trend, at least 
until such time as  the forms of mass pro-
duction associated with new materials, bio-
technology  and  nuclear  fusion  enter  the 
industrialization phase. This will happen at 
about the end of the century or, in the case 
of nuclear fusion, even later. 
Nevertheless,  it  is  in  those  very  areas  in 
which the process of  industrial restructuring 
is nearing completion - and here I refer to 
Italy, since I do not have specific details on 
other countries - that a new idea is gaining 
ground: development projects that acceler-
ate  the overall  modernization  of a  whole 
geographical  area  and  create  new  jobs 
there.  The projects  may be in  traditional 
fields such as infrastructure or in new fields 
such as telematics. They may be on a small 
scale, as with the systematic maintenance of towns,  housing, roads and the local area. 
They  may  be  development  projects  on  a 
national, regional or local scale  along the 
lines of major European Community pro-
jects such as Esprit, in other words involv-
ing  a  string  of companies.  Such  projects 
may have some public-sector funding but as 
far as possible they will be funded from the 
money market (since they offer a secure if 
long-term  return,  like  infrastructure  pro-
jects). They may be able to attract invest-
ment from  small  savers,  as  in the case of 
maintenance projects. 
Not cut-and-dried predictions, 
but a clearer idea of future 
trends 
The purpose of this lengthy preamble is to 
warn against being too dogmatic in predict-
ing the future.  Nevertheless,  a reasonably 
clear picture of certain trends is emerging, 
and it will  help to reduce uncertainty as to 
what will be happening in the workplace in 
the  near  future.  The  goal  we  have  set 
ourselves  has  been  to  identify  those 
trends. 
How is the factory changing? 
What are the new trades on the shop-floor? 
What training is  needed for  the new  jobs 
and for jobs which, without being new, are 
changing radically? 
The Agnelli Foundation is the largest foun-
dation  in  Italy  and  an  ideal  observation 
point for  the changes  taking  place in  the 
industrial world to which it is  so close.  In 
liaison  with  CEDEFOP,1  it  has  recently 
carried out complex and detailed research in 
the field in order to: 
•  build up a picture of 'typical technolog-
ical cycles' in seven sectors of industry  -
printing,  engineering,  electronics,  rubber, 
plastics, wool textiles and cotton textiles  -
making up 41% of Italy's manufacturing 
industry, and at the same time to find out 
what plant engineering is prevalent today in 
the more dynamic companies; 
•  identify  the  craftsmen  who  work  on 
each stage of the production cycle in those 
sectors; 
•  advance predictions as  to the  ways  in 
which production cycles and the craftsmen 
who work in those sectors will have changed 
in seven years' time, with special reference 
to: 
•  the  plant  engineering  predicted  for 
1992-93, according to machine tool man-
ufacturers,  process  technology  suppliers 
and  major  companies  in  the  sector  with 
their own technological expertise; 
•  two alternative work organization con-
figurations: the traditional/Tayloristic con-
figuration,  or  a  complex  configuration 
based on multi-skilled, multi-function oper-
atives; 
•  the type. of production workers  (new, 
partially new  and traditional) who will  be 
needed  in  the medium-term  future in  the 
industrial sectors covered by the research; 
•  an exploration of the kind of training 
that will  be needed as a result. 
It  would  be  rash  to  attempt  longer-term 
predictions, since it is  impossible today to 
build  up  a  reliable  picture  of what  the 
factory and the office will be like by the year 
2000. 
This research, it should be repeated, has not 
led  to a  cut-and-dried statement of what 
technologies  will  be  used in  the future or 
how work will be organized, but it does give 
some idea of the trends and highlights some 
practical  working  opportunities  for  com-
panies. 
The second trend that is becoming apparent 
- the first being the growth of small firms 
in  some  sectors  - is  that  technology  is 
neither  a  revolution  nor  a  rebirth,  even 
though it may be  altering the face  of the 
factory. The sequence of phases that make 
up the production cycle is not being violent-
ly disrupted. The only revolution has been 
in  the  printing of newspapers  and maga-
zines, where the composition stage is on the 
way out, and printing with metal type giving 
way  to  photocomposition.  Compositors 
used to be the elite of the printing trades. In 
the early years of this century, to quote a 
colourful  illustration,  typesetters  in  the 
printing works of the leading Italian news-
paper of the time were entitled to 'wear a 
dress sword'. Today many newspapers are 
typeset  by  the  journalists  who  write  the 
articles,  by-passing the  'separate' typeset-
ting phase, and this is likely to become the 
general rule over the next seven years. Even 
so,  it  is  the  only  instance  of a  probable 
structural change in a production cycle to 
have  been  found  in  the  course  of  our 
research. Production cycles in the engineer-
ing,  rubber,  plastics,  textiles  and  other 
industries have remained unaltered. 
Technology: Hobson's choice 
Bearing  in  mind  all  the  reservations 
expressed, automated plant technology is in 
a sense an inevitable choice for companies 
whose prime aim is  growth. 
It is equally inevitable that - in a produc-
tion  system  made  up  of companies  that 
differ widely in size, where markets too are 
on differing scales and where there is such a 
variety  of product  mixes  - the  ways  in 
which new technology is introduced and the 
timing of its introduction will differ as well. 
Two factors, however, should be stressed. 
Every  company  has  to  think  about  the 
problem of renewing its plant over a seven 
year period and, in tackling that problem, it 
must  look  at the  market to  find  what  is 
available in the way of machine tools. That 
market,  which  in  essence  consists  of  a 
relatively  small  group  of manufacturers, 
will be offering fewer machine tools incor-
porating electrical/  mechanical engineering 
technology and a growing number of auto-
mated  plants.  Since  all  automated  plant 
tends to come from the same manufactur-
ers, the machines will come in more or less 
the same family groups, whether they are 
automated units or numerically controlled 
instruments  designed  for  small  firms  or 
whether  they  are  large-scale  plants  for 
major  companies.  This  means  that  the 
machinery used by large and small produc-
ers alike will be likely to be technologically 
very much of the same type. 
The technological scenario that has become 
apparent in  the course of our research is 
already a practical reality in  certain pace-
making firms, both large and small, and it 
will become more and more comJ;Ilon over 
the medium-term future. There is, however, 
less certainty as to future developments on 
the organizational side; these depend on the 
attitudes of  individual entrepreneurs, which 
are not always easy to predict. 
Choice of work organization: 
a matter of discretion, or is it? 
As plant is automated and as it incorporates 
a growing amount of artificial intelligence, 
some of the newly emerging ways of organ-
izing  work  are  becoming  more  advanta-
geous in  terms of promoting productivity 
and  flexibility  and optimizing  the  use  of 
plant and operators, others less so. 
In other words, the choice of how work is 
managed  - which used to be the one field 
where the entrepreneur had scope to exer-
cise  discretion  - is  becoming more  'neu-
tral' and subject to more constraints. 
25 This is  what I meant when I said that our 
research gives some indication of  the oppor-
tunities.  The  opportunities  open  to  the 
entrepreneur and manager  seem  to  lie  in 
new methods of managing work. They will 
no longer be the compartmentalized forms 
of scientific management first advocated by 
Taylor but will extend the field of action of 
individual operators and give them a greater 
sense  of responsibility  for· the  work  they 
do. 
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The starting point is the change in technical 
variables, in other words the transfer frorrr 
mechanization to automation. 
The advantages of new ways 
of organizing work 
Automation,  in  other words,  makes  jobs 
less  repetitive and paves  the way  for that 
'new  way  of working'  which  until  very 
recently  has  been  much  discussed  but  in 
little  evidence.  Automation increases  the 
value of work to the employer and makes it 
more  satisfying  for  the  employee.  The 
closer one comes to maximum innovation 
and the more sophisticated the plant - the 
more  capable  it  is  of self-diagnosis  and 
self-correction,  the  easier  to  regulate  via 
monitors  and keyboard-activated  compu-
terized procedures  - the more the entre-
preneur will  appreciate the feasibility  and 
desirability  of discarding  Tayloristic  me-
thods of work management and adopting 
new  methods  that call  for  people  with  a 
range of skills performing a range of func-
tions,  whether they are shop-floor opera-
tors  or skilled  craftsmen  or,  at a  higher 
level, whether they are systems technicians 
or engineers. 
Simplifying the  range  of trades 
in the workplace 
In  the second place,  automation helps  to 
simplify the range of trades to be found on 
the shopfloor and in the office. 
With  a  mechanized  system,  the  work  of 
handling and processing products is done by 
the machine. The operator's job is likely to 
consist of  supervising the machine, loading, 
unloading  and  positioning,  and  mainten-
ance. 
With  an  automated system,  on the  other 
hand, it is  the computer that regulates the 
machine. The information system is differ-
ent too: where it used to be simple, it is now 
complex. 
The physical structure of the logistic system 
as well as the instruments for managing that 
system also evolve. In changing the organi-
zational  system,  technical  variables  also 
bring about an evolution in shopfloor work 
away from the physical processing of pro-
ducts  and  towards  monitoring  tasks, 
although the degree of responsibility may 
differ. 
In our research, the aim has been to deter-
mine  the number of tasks and operations 
performed  by  the  operator,  his  level  of 
specialization (standard of  education, train-
ing and experience) and his level of manage-
ment (his relative ability to arrive at deci-
sions  for  himself  wherever  such  working 
choices are needed). 
The kind of training needed will obviously 
depend  on the  choice  of plant, organiza-tion, computer technology and flow  man-
agement. 
To generalize,  three possible levels  of job 
skills have been identified: 
•  work that consists purely of supervising 
signals from the machines (automated type 
of work organized along traditional, Taylo-
ristic lines; 
•  work that includes quality control tasks 
and taking simple remedial action; 
•  work which,  in addition to the above, 
includes  maintenance  jobs when  the  ma-
chine  indicates  that  they  are  needed  and 
when  they  can  be  performed  by  direct 
access, using standard tools. 
At  the  first  level,  all  responsibility  for 
maintenance is in other people's hands. At 
the second level, the operator is required to 
be able to carry out maintenance on indivi-
dual  components  of the  plant,  although 
there is  a central pool of people who take 
remedial action of a more general nature. 
Eight shop-floor skills 
What is  striking  - based on what is  hap-
pening in companies that are the technolog-
ical  pacemakers  - is  the  fairly  clearcut 
prospect of seven  or eight  jobskill arche-
types emerging over the next few  years. In 
each manufacturing sector, as  is  obvious, 
these  seven  or eight  archetypal  skills  will 
break down into a variable and fairly large 
number of individual jobs. This  is  clearly 
outlined  in  the  research  report  when  it 
depicts the medium-term future of produc-
tion cycles and gives some indication as to 
the  role  of operators  in  the  phases  and 
sub-phases of those cycles. It highlights the 
fact  that manual work  will  not disappear 
but will continue to be part of the produc-
tion process over the next 10 years. 
In attempting to understand the future and 
deciding on the appropriate training routes, 
it is those archetypes that need to be iden-
tified rather than individual crafts. 
The archetypal jobs can  be  broken down 
into two groups: direct production jobs (the 
machine operator, the semi-skilled crafts-
man, the skilled  craftsman and the shop-
floor technician),  and indirect production 
jobs (the general technician, the mainten-
ance technician  and the  general  mainten-
ance technician). 
The machine operator's functions are mere-
ly to supervise a machine. He needs no more 
than brief training. His vocational expertise 
depends on the number of tasks with which 
he  is  entrusted.  He  is  to  be  found  in 
companies where work is  organized along 
traditional (Tayloristic) lines. 
The semi-skilled craftsman's tasks are sim-
ilar to those of the machine operator, but he 
also sets up and adjusts the machinery he 
operates.  His training includes instruction 
in manual skills and general familiarization 
with the technology and operating princi-
ples of the machinery he  uses.  He is  to be 
found in medium-sized concerns organized 
along traditional lines. 
27 The skilled  craftsman's tasks  are supervi-
sion and detailed  non-routine action,  but 
only on the type of machinery to which he is 
assigned.  The  training  requirement  is  the 
acquisition  of  a  thorough  technological 
knowledge of specific categories of machi-
nery,  and  it  will  vary  depending  on  the 
functions  he  is  called  upon  to  do.  The 
skilled worker is used by companies where 
work is not organized along Tayloristic lines 
and  which  use  simple  information  sys-
tems. 
The  'shop-floor technician'  is  the  newest 
type of operator. He performs many func-
tions  in  that he  is  capable of a  range  of 
tasks:  setting  up  machines,  production 
work, in-process quality control, materials 
handling and routine maintenance. His job 
is typical of a more advanced organization 
not run on Tayloristic lines, and he is to be 
found  in  workplaces with a  high  level  of 
automation  and  monitoring,  where  the 
work being  done by the machines  can be 
monitored  via  a  VDU  terminal  and  any 
adjustments or repairs can be  effected by 
keying in instructions and activating com-
puterized procedures. 
What is  new  about the shop-floor techni-
cian's  work  is  the  fact  that he  does  not 
observe what is going on directly but takes a 
more global view;  to do this he must have 
the  ability  to  interpret  the  symbolic  lan-
guage of information technology in the light 
of information provided by the computer. 
The shop-floor technician carries out main-
tenance work himself, although he may call 
on outside help for major or highly special-
ized maintenance jobs. He is a person who 
needs thorough job training. If  he works on 
plant,  he  must  be  taught to use  complex 
information technology and he must have 
acquired a capacity for logical and abstract 
thought  (knowing  how  to  use  symbolic 
language). He must be able to take decisions 
quickly  and  step  in  not  only  to  correct 
discrepancies  and  deal  with  breakdowns 
after the event but also to take preventive 
action by being able to interpret 'signs of 
weakness'. 
The production technician has a different 
vocational profile because he  must have a 
specific  knowledge  of  a  certain  area  of 
production. He is an expert in one segment 
of production and/or a particular type of 
machine. The required training is obviously 
that he should be thoroughly familiar with 
the machines and equipment for which he is 
responsible.  He  is  to  be  found  in 
medium-sized and large companies organ-
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ized on both traditional and non-traditional 
lines. 
The maintenance technician is  responsible 
for ensuring that various types of machine 
function properly and without a break, but 
he works on only the mechanical, hydraulic, 
pneumatic or electrical side. In other words, 
he is an operative with basic knowledge of a 
single  trade:  he  may  be  a  mechanical  or 
hydraulic engineering maintenance techni-
cian, etc. He is found in firms where work is 
not organized on Tayloristic lines but where 
the  flow  is  rigid,  or in  medium-sized and 
large companies where the flow is  asynch-
ronous  and whose  organization is  Taylo-
ristic. 
The  multi-skilled  maintenance  technician 
must have a systematic knowledge of more 
than one technical trade. A typical example 
is  the  mechanical/  electronic  maintenance 
engineer,  who  carries  out  both  kinds  of 
maintenance work on plant. He has a range 
of responsibilities in a number of fields but 
only  one  function,  that  of maintenance, 
unlike the shop-floor technician who per-
forms  a  multi-functional role.  The multi-
skilled  maintenance  technician  is  typical-
ly  found in medium-sized and large com-
panies  which  use  advanced  automation 
both for  manufacturing products and for 
managing  logistic  flows,  and  where  the 
pattern of organization is  innovatory. 
To  these  archetypes  could  be  added  the 
machine setter,  who  is  somewhat like  the 
shop-floor technician but works  on plant 
without the help of a monitoring system. 
If  these are the archetypal craftsmen of the 
future, then, fresh thought should obvious-
ly be given to training so that it can be more 
closely related to the new situation. 
If  work is to be decentralized, for instance, 
a different type of training will be needed. 
The shop-floor technician is a case in point. 
Operators not directly engaged on produc-
tion  work  must  acquire  skills  in  other 
technical  fields  if they  work  in  a  factory 
where the flow is rigid and where the use of  a 
single-skill maintenance technician is advis-
able. In a factory where the flow is asynch-
ronous and it is  better to use multi-skilled 
maintenance  technicians,  they  will  need 
specialist training in several trades and must 
have managerial abilities. 
Who should do the training? 
Who will be responsible for providing these 
kinds of training? 
It could be argued that job-related training 
is  the  employer's  task  (i.e.  all  practical 
training and a substantial part of learning 
how to apply skills in the case of mainten-
ance technicians).  The ability to use one's 
own judgment should be acquired in formal 
education  (the  school)  and  in  the  work-
place.  Schools and training centres should 
be  far  more active in teaching electronics 
and information technology skills,  raising 
the level of technical and vocational know-
ledge  and  helping  people  to  acquire  the 
powers of reasoning and conceptualization 
needed,  for  example,  in  managing  moni-
tored plant. 
The  research  findings  and  the 
international debate 
One question remains: how do the findings 
of this research relate to the many current 
studies on the changes in organization and 
occupations  being  brought  about  by  the 
'wave of new technology'? 
One point of great interest arises in connec-
tion with the papers given  to the summer 
1986  conference  on  'new production sys-
tems' organized by CEDEFOP and the City 
of Turin (which, as councillor Franca Prest 
reminded us, has the highest concentration 
of  research laboratories and industrial auto-
mation  producers  in  Italy  and  is  more 
generally  one  of the  strongest  industrial 
areas in Europe, having finally three years 
ago  emerged  from  the  bitter  period  of 
wholesale restructuring). 
At the CEDEFOP conference,  there were 
essentially two schools of thought and pre-
diction  as  to  future  changes.  One  school 
consisted of the researchers who  had pro-
duced  a  'profile'  of a  fairly  substantial 
sample of companies located in their respec-
tive countries of origin. The second school 
was  made up of experts who, in  mapping 
out their predictions, took as their starting 
point the experience of  market leaders, or at 
least whose research was based on outstand-
ing industrial companies. 
With  apologies  for  what  may  rightly  be 
regarded as a gross over-simplification, the 
first group displayed a great deal of  caution: 
since  the situations encountered at grass-
roots were  so  varied,  it  is  difficult to tell 
whether technology is polarizing skills, with 
the  'button-pusher'  operative  at  one 
extreme  and  the  super-technician  at  the 
other, or whether it is  likely to push skills 
constantly upwards to the medium-to-high levels.  In  other  words,  it  is  hard  to  say 
whether we are moving towards a new and 
more  sophisticated  type  of  Fordism  or 
towards  work  organization  methods  that 
call  for  multi-skilled,  multi-functional 
operators. The second group, on the other 
hand, was  clearly  inclined  to predict that 
innovatory  forms  of  work  organization 
would prevail, although they also stressed 
the  need  to discard  Taylorism  and  move 
towards the integration of functions so that 
full advantage could be taken of the poten-
tial of new technology. 
Among the exponents of the first school we 
could place Rosanvallon, F. Prakke-C. K. 
Pasmooij and R.  Bilderbeek.  Rosanvallon 
himself,  moreover, expressed his  personal 
belief that we are moving towards an 'intel-
lectualization' of work. 
Hollard  comes  halfway  between  the  two 
schools,  with  his  affirmation  that  the 
neo-Fordist  tendency  in  situations  where 
there is a high level of automation is typical 
of employers whose aim is  solely to bring 
down costs, whereas the tendency to adopt 
more flexible  forms of work organization 
and  production  is  typical  of  employers 
whose prime aim is  growth. 
At the Turin conference, however, the most 
explicit exponents of the second school of 
thought  (whose  starting  point  was  the 
experience of companies in the technologi-
cal  vanguard)  were  J.  Bullinger,  J.  War-
necke  and P.  Lente,  who  stated  in  their 
paper that: ' ...  it will become necessary to 
reconsider the traditional kind of distribu-
tion of functions with the aim of  achieving a 
reduction  of delays.  . .. the  thinking  in 
terms of organization forms  with central-
ized and vertical distribution of functions 
that  has  been  practised  so  far  will  be 
superseded for these reasons by the integra-
tion of all functions which are necessary in 
performing  a  task ...  '.  We  are  in  full 
agreement with  this  statement. It was  no 
coincidence  that  comparable  views  were 
also held by company men like P. Appog-
getti of  Comau, a leading firm in the field of 
robotics, and C.  Besusso of Fiat. 
The difference between the two schools of 
thought, therefore,  is  between predictions 
based on extrapolations from the current 
situation,  and  guidelines  as  to  'what 
employers will have to do' if they are to take 
full advantage of the opportunities offered 
by technology. 
Our research has been along the second of 
these  lines.  Not  only  is  it  an  exercise  in 
forecasting but it is also an indication of the 
opportunities. We believe that, if this indi-
cation is based on what is actually happen-
ing among the market leaders it may be of 
help to firms who find it harder to 'read the 
changes' and to those people who have to 
plan for vocational training over the next 
few years. In other words, it may be of help 
in supporting and managing change and in 
reducing the uncertainties. 
Perhaps  the  greatest  problem  in  all  our 
advanced societies today is that of 'educat-
ing in change'. 
1  'Come cambia Ia fabbrica', edited by Giorgio Fardin 
(Managing  Director,  Telos  Management),  Massimo 
Casoli  (Telos)  and  Luigi  Cerato  (Fiat  Auto).  The 
research  project was  directed by  Corrado Paracone 
(Agnelli  Foundation)  with  the  support  of Corrado 
Politi (CEDEFOP). 
29 Changing markets and 
global competition 
In the last two decades the world's markets 
have changed dramatically. The markets in 
industrial consumer goods and, therefore, 
capital goods have gone from steady expan-
sion  to  a  tendency  to  stagnate.  As  the 
machine  tool  industry  shows,  the  capital 
goods  industry  is  particularly  prone  to 
stagnation because output in this sector is as 
a  rule  growing  faster than the  functional 
value of its products. 
This  continuing  global  trend  will  not  be 
influenced  by  the  considerable  potential 
inherent  in  the  unsatisfied  needs  of  the 
developing  countries  since  the  terms  of 
trade in general and the enormous debts of 
these  countries  in  particular  will  impede 
their efforts to convert needs into purchas-
ing power for a long time to come. Conse-
quently,  world  markets are and will  con-
tinue to be confined to the highly industrial-
ized and newly industrializing countries of 
North  America,  Western  Europe  and 
South-East Asia (the Comecon  countries' 
links with these markets being no more than 
tenuous; see Fig.  1). 
The  generally  low  growth  rates  in  these 
restricted  markets,  reflecting  the  change 
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from expansion to stagnation, indicate that 
the nature of competition is  also changing. 
While suppliers were largely able to dictate 
the  terms  when  markets  were  growing, 
cut-throat  competition  is  now  giving  the 
consumer the power to insist on products 
adapted  to  his  needs.  Under  the  market 
conditions  engendered  by  such  competi-
tion, price and quality are no longer the only 
means  of  survival.  The  ability  to  adapt 
products to a  growing variety of customer 
requirements and still guarantee short deliv-
ery periods is becoming almost more impor-
tant  as  a  factor  in  competition.  As  the 
following shows, this has a major influence 
on internal operating conditions through-
out the manufacturing process. 
The three competing regions of the world 
differ  markedly  in  their  industrial  struc-
tures. The differences in productivity, pro-
duct mix,  production  processes,  available 
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Fig.  1:  Main flows of world trade in 1983 skills  and industrial relations  can be  des-
cribed as  follows. 
In North America huge and fast expanding 
domestic markets led to the development of 
an  extremely  sophisticated  form  of mass 
production, due largely to the rapid process 
of industrialization in the north-east. This 
was  accompanied  by  the  emergence  of a 
very efficient engineering and machine tool 
industry producing high-performance cap-
ital  goods.  As  most  of the  workers  were 
unskilled or at least unaccustomed to work-
ing with metal (many were southern blacks 
and European immigrants), but with minds 
of their own for all that, a great effort had 
to be made to gaia and retain control over 
production  and  to  ensure  that work  was 
done properly and on time. 
It was thus necessity rather than chance that 
gave rise to Taylorism and Fordism in the 
USA.  They  became  widespread  in  this 
region and eventually the dominant produ_c-
tion paradigm of the industrial world.  In 
recent  years,  however,  the  picture  has 
changed considerably. The decline of pro-
ductivity (annual growth rates falling from 
an average 2.8 07o  in the 1960s to 0.7% in the 
1980s; Dumas 1986) shows that for a variety 
of reasons a process of de-industrialization 
is  under  way:  while  the  service  sector  is 
growing, the industrial sector is  becoming 
less  competitive (cameras,  cars,  computer 
chips, machinery, machine tools and tape 
recorders  are  familiar  examples  of  this 
trend). 
South-East Asia,  economically dominated 
by  Japan,  began  its  industrial  rise  much 
later.  It  did  not  play  a  part  in  global 
competition until the period of reconstruc-
tion  following  the  Second  World  War. 
Initially only Japan was able to compete in 
world  markets,  but in  recent years  it  has 
been joined by  such  newly  industrializing 
countries  as  South  Korea  and  Taiwan, 
which  have  adopted  similar  development 
patterns.  The  industrialization  process  in 
this region was again based on the principles 
of mass production and stimulated b'y com-
paratively large  domestic  markets.  But  it 
developed  within  a  different  industrial 
structure,  one  that  was  adapted  to  local 
industrial relations  (Toyotism rather than 
Fordism;  Dohse  et  a!.,  1984).  The  enor-
mous,  advanced,  multisectoral companies 
of  this region attacked their well-established 
rivals in Europe and the USA with carefully 
targeted campaigns. As a rule, they had two 
advantages: lower costs and more produc-
tive manufacturing processes, the organiza-
tion  of work  being  based  on a  far  more 
limited  division  of  labour  and  a  highly 
skilled workforce,  although economies of 
scale were exploited wherever possible (e.g. 
cameras, cars, low-cost, standard NC lathes 
and machining centres). Recently, however, 
their success appears to have lost momen-
tum, as  the underlying economics of pro-
duction begin to conflict with the demands 
made  by  competition  in  stagnating  mar-
kets. 
Although industrial structures, skill profiles 
and labour relations vary widely in Western 
Europe, some generalizations are none the 
less possible. The evolution of its industrial 
core (i.e. the United Kingdom, the Federal 
Republic  of  Germany,  Northern  Italy, 
Sweden and Switzerland) followed a differ-
ent production paradigm. As this region's 
industrial rise owed more to the manufac-
ture  of capital  goods  than  of consumer 
goods,  production  to  order and in  small 
batches dominated from the outset (Germa-
ny's industrial rise, for example, was based 
on  engineering,  including  machine  tools, 
and the chemical industry; even today the 
capital  goods  sector  accounts,  at  about 
25%, for a  far larger proportion of total 
industrial  production  than  the  huge  car 
industry, with its 17% share). With markets 
stopping at national frontiers,  the core of 
European industry thus developed a specific 
ability to adapt its products to the require-
ments of their users ('tailor-made machine-
ry') and accordingly installed flexible man-
ufacturing  processes,  whose  productivity 
lay  roughly. halfway between that of their 
US and Japanese counterparts (see Table 1). 
This  European  industrial  evolution  was 
accompanied  - regardless of all  national 
differences  - by the emergence of a more 
or  less  highly  skilled  workforce  and  of 
industrial  relations  which  in  one  way  or 
another  laid  sound  foundations  for  the 
assimilation  of  technological  change  in 
socially acceptable forms. 
Table 1 
Annual growth of manufacturing, produc-
tivity (annual output per man-hour) in the 
USA,  Japan and the Federal Republic of 
Germany from 1965 to 1975 
USA  2.3% 
Japan 
Federal Republic of Germany 
Source:  Melman, 1983, p.  164. 
13.7% 
7.3% 
If  the specific strengths and weaknesses of 
the industrial structures in these economic 
regions  are  considered in  terms of future 
market  requirements,  Japanese  industry 
seems likely to be much more competitive 
than  US  industry.  The  far  more  limited 
division of labour, combined with a more 
highly skilled labour force,  is  keeping the 
growth of productivity comparatively high 
and  also  making  it  easier  for  Japanese 
industry  to  cope  with  rapid  innovatory 
processes.  This  is  true  at  least  of  high-
volume production, with its growing econ-
omies  of scale,  provided that this  type of 
manufacturing meets market requirements. 
On the other hand, Japan's industrial sys-
tem  has  relatively  limited  experience  of 
highly  flexible  manufacturing  to  order, 
even  its  machine  tool  industry  being  no 
exception. 
In  this  respect,  the  European  industrial 
core, or at least those parts which have long 
31 experience of 'flexible specialization' (Piore 
and Sabel, 1984) and a flexible manufactur-
ing system and skilled workforce to match, 
might even fare better. If  the tendency for 
world  markets  to  stagnate  persists  and 
cut-throat  competition  therefore  domi-
nates, Europe's position is likely to become 
comparatively even more favourable, while 
the USA's industrial system will  probably 
continue to become less competent owing to 
mismanagement of  technology and waste of 
human resources (Melman, 1983). 
However, this potential superiority can be 
converted into genuine competitive advan-
tages  only if decision-makers  at  all  levels 
become aware of this situation and realize 
that they must adjust future manufacturing 
processes, the organization of work and the 
skills  of the  workforce to the  specific  re-
quirements of 'flexible specialization' or, in 
,the  case  of  high-volume  production,  of 
'diversified quality production'  (for some 
countries and industries this will, of course, 
be a hard lesson to learn). Instead of simply 
imitating  Japan,  it  is  vital  that  Europe 
should develop its own manufacturing tech-
nology to suit its own needs. The factory of 
the future is at a crossroads (Brodner, 1986; 
Piore and Sabel, 1984;  Sorge and Streeck, 
1986). 
The economics of production 
Internal operating conditions 
The  significant  change  in  world  markets 
from expansion to stagnation is  having  a 
major  impact  on  the  internal  operating 
conditions under which goods are manufac-
tured. Production processes must now 
(i)  become highly flexible so that they can 
cope with both product changes and process 
innovations, 
(ii) ensure high levels of machine efficiency 
and productivity and reduce lead and pro-
cessing times, and 
(iii) enable better-quality and sounder pro-
ducts to be  manufactured. 
In many respects, the production structures 
that have so far evolved do not, however, 
meet  these  new  requirements.  The  latest 
findings  of a  more systematic analysis  of 
the  relationships  between  technological 
change, the organization of work, available 
skills  and  the impact of product markets 
show  that  these  factors  are  not mutually 
determining but linked  loosely  by  certain 
degrees of affinity. A given product and its 
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Standardized  Customized 
price-competitive  quality  -competitive 
products  products 
Low  Specialized component  Craft 
volume  production  1  2 
production 
High  Mass production  3  4  Diversified 
volume  ('Fordism')  quality production 
Fig. 2:  A simple classification of product strategies 
market do not determine which manufac-
turing technology is  used, and technology 
does not determine how work is organized 
or what skills are required. 
Consequently,  there  is  always  scope  for 
strategic choices between products, techno-
logies  and ways  of organizing  work.  The 
scope for decisions on alternative product 
strategies can be described with the aid of 
two variables: the nature of the competition 
to  which  products  are  exposed  and  the 
volume  in  which  they  are  manufactured. 
These variables divide manufacturing into 
standardized,  price-competitive  and  cus-
tomized, quality-competitive production on 
the  one  hand  and  low- and  high-volume 
production on the other (see  Fig.  2;  Sorge 
and Streeck, 1986). 
This pattern results in  traditional produc-
tion  concepts  tending  towards  either  the 
low-volume  manufacture  of  customized, 
quality-competitive  goods  or  the  large-
volume manufacture of standardized, price-
competitive  goods  (Fordism/Toyotism). 
The availability of high-performance elec-
tronic  data processing  (EDP)  has  greatly 
increased  the  range  of  product  strategy 
options. Above all, it has opened the way 
for the new style of manufacturing custom-
ized,  quality-competitive  goods  in  large 
volumes (as in the German and Swedish car 
industries):  in  short,  'diversified  quality 
production'  with  potential  economies  of 
scale. The 'flexible specialization' strategy 
is  rapidly  becoming  more  profitable  and 
competitive,  and  smaller  batches  can  be 
manufactured by traditional mass produc-
tion methods. 
Although these different types of produc-
tion will probably continue to exist side by 
side  for  a  long  time  to  come,  the  main 
emphasis will be on small-batch production 
for the strategic reasons discussed above. 
The  development  of small-batch  produc-
tion can be roughly broken down into three 
stages. At first, labour was divided horizon-tally,  in  accordance with  the concepts of 
Smith and Babbage, which made the grad-
ual introduction of machines possible. Tay-
lor's principles then enabled planning and 
peformance to be split. In the third stage the 
vertical  division  of labour  was  increased 
through the introduction of NC machines 
and the  addition of programming to the 
range  of  planning  tasks.  Each  of  these 
stages was prompted by politico-economic 
expectations of better control over produc-
tion,  higher  productivity and lower  costs 
and not therefore simply by technical neces-
sity. 
The result is  the highly differentiated job-
shop manufacturing process  with  its  cur-
rently very complex design,  planning and 
control functions. However, this method of 
organizing  batch  production  has  serious 
drawbacks, such as long and variable pro-
cessing  times,  an  unfavourable  ratio  of 
indirectly  to  directly  productive  workers 
and low-quality work (which is none the less 
far  better  than  the  standard  achieved  in 
mass production). 
Three major economic difficulties  in  par-
ticular have to be overcome by the factory 
of today; 1 
Firstly,  the  capital  intensity  of  factory 
equipment  is  constantly  rising,  forcing 
management to make better use of it (see 
Fig. 3). 
Secondly, the very long and variable pro-
cessing times due to the functional principle 
of jobshop manufacturing greatly increase 
the cost of actual production (see Fig. 4). · 
Thirdly, the average ratio of 144 indirectly 
productive workers to 100 directly produc-
tive  workers  in  the  German  engineering 
industry makes labour costs too high, well 
organized firms manufacturing comparable 
products show that by and large a ratio of 
90 to 100 is  sufficient. 
To overcome these difficulties, two oppos-
ing  production  concepts  have  emerged. 
They are briefly described in the following 
(Brodner,  1985). 
D  The technocentric approach 
The 'unmanned factory' 
The  technocentric  approach  essentially 
retains the jobshop structure of production 
1  On  the  whole,  the  following  data  on  the  German 
engineering  industry  also  apply  to  other  European 
countries. 
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Fig. 3: Utilization of capital-intensive machinery 
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33 and pursues the same basic objectives as in 
the past:  reduction of direct  labour costs 
and improvement of control over the pro-
duction process (Sigismund,  1982). 
At  shop-floor  level  management  tries  to 
automate almost every aspect of the setting 
and operation of machine tools and hand-
ling systems. Their efforts are concentrated 
on automatic part and tool change, measur-
ing devices  and monitoring systems. They 
are, of course, constrained by the rapidly 
rising  cost  of the  equipment  needed  for 
these purposes.  Although fully  automatic 
operation  may  be  possible  on occasions, 
gaps that have to be filled by human beings 
still remain. 
The greatest potential for  rationalization, 
however,  lies  in  the  engineering  office, 
where numerous attempts have been made 
to automate aspects of the immense amount 
of information  processing  work  involved 
(which can easily account for over half of 
the total workload). As the introduction of 
computers must be preceded by analytical 
models of  the process to be automated, with 
work content and sequences reduced to data 
formats and algorithms, they were first used 
in  areas  which  were  most  accessible  or 
where the economic effect was likely to be 
greatest,  e.g.  design,  process  planning, 
stock  control  and  scheduling.  All  these 
systems led to minor savings of time  and 
costs,  but  they  did  not  fundamentally 
improve the situation, especially as develop-
ment  and  application  in  isolation  make 
subsequent  integration  very  costly  (Sigis-
mund, 1982). 
The spread of such CAD and CAM systems 
coincided with a new polarization of sl5ills. 
To enable the systems to be used effectively, 
the goals and sequences of work process are 
formalized in the extreme. At the lower end 
the user  forfeits  important aspects  of his 
former  tasks  and is  exposed  to new  con-
straints  because  of the  formalism  of the 
system, while at the upper end the work of 
the few who plan the use of the system and 
ensure  its  continued use  requires a  wider 
range of basic skills. In addition, the differ-
entiation  of functions  results  in  a  more 
extensive  division  of mental work,  which 
has similar effects (Beitz, 1983; Benz-Over-
hage et al.,  1984;  Hirsch-Kreinsen,  1984; 
Wingert et al.,  1984). 
The repeated and error-intensive input of 
the same data in different functions calls for 
the integration of  the assistance provided by 
computers. Highly formalized and detailed 
knowledge  has  made  more  functions  of 
mental work accessible to computers. The 
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present  situation is  thus  an  indication of 
both the need for the creation of  a computer 
integrated  manufacturing  (CIM)  system 
and of the requirements that must first be 
satisfied.  It must  combine  at  least  three 
basic building blocks: 
•  a  common  data  basis  with  which  all 
functional programmes are able to interact, 
since most data are used in several function-
al areas, 
•  a data highway enabling subsystems to 
be linked, since a CIM system will cover a 
large geographical area, 
•  data  exchange  interfaces,  since  both 
users and suppliers must be able to combine 
subsystems of different origin. 
Integration is  not, however, the only pro-
blem  posed by the technocentric strategy. 
Another  is  raised  by  the  need  to  create 
stocks of knowledge and expert systems for 
use in all key areas of production (  cf. the 
fifth-generation  computers now  being  de-
veloped). There are primarily two reasons 
for  this:  one  is  management's  fear  that, 
once  most  of the  work  done  by  human 
beings,  apart  from  a  few  highly  placed 
experts, is reduced to low-grade functions, 
conventional programmes will be unable to 
cope with complex and changing situations; 
the  other is  management's desire  to have 
expensive human expertise for themselves. 
Although this development is accompanied 
by great hopes, inflamed by the 'artificial 
intelligence'  community (Feigenbaum and 
McCorduck,  1985),  there  is  some  doubt 
whether  the  promises  will  ever  be  kept 
(Dreyfus,  1979). 
This  far-reaching development will  culmi-
nate,  on the  one  hand,  in  an  integrated 
computer system,  on the other, in  a frag-
mented work structure. The computer sys-
tem will incorporate most of the production 
know-how,  while  the  worker's  skills  will 
wither for lack of use. 
However,  the  concept  of the  'unmanned 
factory' faces certain obstacles, making its 
success appear doubtful. 
Firstly, the extremely high costs and risks 
associated in particular with the necessary 
software are beyond the financial means of 
many small and medium-sized firms.  Des-
pite  their  growing  economic  importance, 
development would pass them by. 
Secondly,  firms  adopting  this  strategy 
would  be  relatively  inflexible  as  regards 
both batch changes and product and pro-
cess  innovations,  since  any  change  to  a 
customer's order or to a piece of production 
equipment would first have to be modelled 
by the computer system. In the long run, a 
firm might even lose its innovative ability 
because man's production know-how and 
creativity would gradually dwindle. All this 
contrasts with market requirements. 
Thirdly, while existing skills would no lon-
ger  be  used,  non-existent  skills  would  be 
needed.  If  these  difficulties  are  to  be 
avoided, an alternative approach must sure-
ly be sought. D  The anthropocentric 
approach  - Skill-based 
manufacturing 
In the anthropocentric approach the princi-
ples  governing  the  organization  of 
small-batch production are completely dif-
ferent. By splitting orders rather than work, 
jobshop manufacturing, with its fundamen-
tal deficiencies, can be converted into group 
production, in which part families are man-
ufactured in their entirety. 
The principles of group technology can be 
applied in four main stages in compliance 
with  the  fundamental  organizational  as-
pects  depicted  in  Fig.  5 (Ahlmann,  1980; 
Mitrofanow, 1980;  Warnecke et al.,  1980; 
Williamson, 1972). 
In  many  cases,  management  is  content 
simply to break the whole  range of parts 
used in a form down into part families (first 
stage) in order to achieve greater transpar-
ency and better classification for the geo-
metric  and  manufacturing  data  banks 
(drawing,  lists  of  parts,  process  plans). 
However, the group technology idea clearly 
denotes  a  general  organizational concept, 
not just an individual technique. 
If organizational changes are confined to 
the  application of the  first  principle,  the 
attainable  economic  effects  will  not  be 
exhausted by  any means.  Practical exam-
ples in fact indicate that major benefits are 
gained only at the  higher levels  of group 
technology. Compared to jobshop produc-
tion,  these  benefits  can  be  described  as 
follows  (Ham,  1977;  Spinas  and  Kuhn, 
1980;  Warnecke eta/.,  1979;  Williamson, 
1972): 
•  short processing times: time savings of 
60  to 88 OJo  and savings  of 44  to 60 OJo  of 
in-process stock have been reported; 
•  varied  job  content  and  considerable 
freedom of action: stress is reduced, and the 
worker's skills are needed; 
•  easier planning and monitoring of pro-
duction:  each aggregate production insula 
can be  treated as  an individual,  detached 
unit. 
The main drawback here is the unbalanced 
utilization of machine capacity.  However, 
the economic effects this  has  can be  alle-
viated if capacity requirements are geared to 
ensuring that the most expensive piece of 
equipment is fully utilized and if one aggre-
gate production insula is  allowed to make 
limited use of another's idle capacities. The 
higher cost of having a whole team of skilled 
[]J:n[D:l[]  ~ 
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requirements (grouping parts) 
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Jb 
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appropriate equipment (grouping personnel) 
tJ-Qg 
4th stage:  Production insula 
cf3b 
Integration of design, planning and 
controlling tasks for complete 
production of a part family 
[9~ 
(organizational grouping) 
Fig. 5:  Principles of group technology 
Management 
Sales, investment, staff 
MRPI  1<1111  ~1--------l~l 
(] ·~ 
Manufacturing 
insulas 
Fig. 6:  Integrated group manufacturing 
....  ------1~ 
Product 
structure 
Design 
insulas 
35 workers  rather than  a  semi-skilled  work-
force is easily offset by the other benefits of 
group production. These main advantages 
are joined by other benefits in the shape of 
greatly reduced set-up times, improvements 
throughout the manufacturing process and 
increased productivity. 
In much the same way as they can be applied 
to the manufacturing process at shop-floor 
level, where the know-how needed to make 
machines exists, these organizational prin-
ciples can be  applied in the design office, 
where  the  know-how  needed  to  invent 
machines  exists.  If the  design  process  is 
broken down into product families (or their 
modules), each designer or team of design-
ers can cover the whole range of such tasks 
as the identification of functional structures 
and dimensions, calculation, the design of 
individual  parts and geometric modelling. 
This generally results in the creation of two 
skill-centred  production  subsystems  as-
sisted locally by  computers and linked  by 
electronic data exchange:  production and 
design insulas. 
If  they are to work efficiently, these largely 
autonomous subsystems will still need some 
exchange of data. They must therefore be 
linked by means of the basic components of 
CIM architecture, i.e. a joint data bank, a 
data highway and data exchange interfaces 
(Fig.  6).  However,  the  anthropocentric 
approach differs radically from the techno-
centric  approach  in  the  form  taken  by 
computer assistance. Instead of concentrat-
ing  the  use  and  portrayal  of  as  much 
know-how and as many work sequences as 
possible in the computer system, the anthro-
pocentric approach uses the computer as a 
general, topical and consistent information 
system  to  carry  out  routine  operations, 
while the planning of work processes is left 
to the skills of the workers and designers 
(who may even use their own tools). 
Although this is  not the place for a  more 
detailed analysis, both production concepts 
can  be  expected  to  lead  to  a  substantial 
increase in productivity. There is  much to 
indicate  that  productivity  will  rise  even 
faster  if the anthropocentric development 
path is chosen. Paradoxically, the better use 
production makes of the quality or labour, 
the  smaller  the  quantity  required.  This 
generally  implies  a  significant  effect  on 
employment and particularly on the struc-
ture of labour markets, principally because 
the high level of skills needed increases the 
trend  towards  segmentation.  Combined 
approaches must therefore be developed at 
priate training for  everyone,  reduction of 
working hours, etc.) so that the segmenta-
tion of work and the growth of unemploy-
ment can be avoided (Bradner, 1985). 
Production know-how 
Whatever form production may take, one 
of the worker's characteristics is that he has 
a picture in his mind of what he is going to 
do before he actually does it.  His change-
able behaviour is  itself the product of the 
mental  images  which  he  has  both of his 
actions and of their effects on the object he 
has created. 
During his  active involvement in  his  envi-
ronment the worker perceives these objects 
and,  by  handling  and  using  them,  learns 
how they function and takes a given course 
of action. In short, he comes to understand 
them. By repeatedly taking the same action 
in  similar situations,  he  may make reduc-
tions from each and recognize the general in 
the specific. He is thus able to generalize the 
various courses of action  he  takes and to 
objectify  his  experience  in  the  form  of 
Judgement  Sub-levels 
level 
Personality  • raising 
promotion  the skill 
t 
• 
preserving 
the skill 
• de-s killing 
Lack of  • no impairment 
impairment  • 
reduced 
l 
effectiveness 
• functional 
disturbance 
Lack of  health damage 
damage  • excluded 
• possible 
• very likely 
Practicability  minimum 
requirements 
• kept 
language,  tools  and  machines  (Volpert, 
1984). 
By  making  a  conceptual  analysis  of  his 
deeds,  the  worker is  able to construct an 
abstract model of his actions in general that 
includes the objects and the rules governing 
changes  to them.  Machines  are  therefore 
nothing other than theory put into practice. 
However, if he is  to make this conversion, 
the worker must recognize recurring factors 
in changing situations. If  he fails to appre-
ciate the general in the specific, the exper-
ience he gains will remain confined to him. 
This  'suppressed  knowledge'  (Polanyi, 
1966) places a barrier before the formaliza-
tion of production know-how. Production 
know-how cannot be released by empirical 
and theoretical analysis alone:  production 
processes cannot in principle be conceived 
in  every detail. 
On the other hand, because of his  mental 
perception in a given situation, the worker is 
aware of any change  in  the environment 
that has developed with him while  he  has 
been  active  in  it,  and  he  perceives  such 
changes as  a whole, not as elements which 
first have to be fitted together by some set of 
Possible criteria 
(examples) 
• margin of 
action 
• learning activity 
required 
levels of psychic or 
physical stress 
effects (e.g. monotony, 
overload, saturation, 
shiftwork) 
• standard values of 
detrimental 
environmental 
influences (noise, 
lighting, climate, 
toxic substances) 
• danger of accident 
• anthropometric 
standards 
• sensing capabilities 
• partially undercut  • psychic capabilities 
• mostly undercut 
the level of both firms and society (appro- Fig. 7:  Hierarchical system of work design criteria 
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Fig. 8:  Work design layers for computer-aided work systems 
rules. He therefore knows how to act in an 
oriented manner, even  in  an uncertain or 
unstructured situation. The practical exper-
ience  he  has  gained,  or  his  'suppressed 
knowledge',  which  is  far  more  extensive 
than any formalized  knowledge or know-
ledge governed by rules, forms the basis of 
the  specifically  human ability  to perceive 
and  evaluate  complex  situations,  to  take 
appropriate  decisions  and  to  act  accor-
dingly. 
While human beings who are not equipped 
with a particularly impressive capacity for 
processing information and are unsystema-
tic and inconsistent in  their behaviour are 
none the less able to act creatively even in an 
unfamiliar environment, machines depend 
on man-made programmes if they  are  to 
change their state and to operate with the 
aid of data formats,  which  are consistent 
and  governed  by  rules.  If the  opposing 
attributes of man and machine are to be 
united  to  productive  effect,  a  number of 
basic  principles,  which  correspond to the 
hierarchical  system  of  criteria  governing 
work design,  as shown in Fig.  7,  must be 
observed (Hacker, 1978). 
Work design, i.e. determining the division 
of labour, of functions between man and 
machine, the modes of interaction between 
man and machine (see the various levels in 
Fig. 8), must be such that the worker retains 
considerable freedom of action in the work 
situation, so that he can initiate, appraise 
and decide and his  tasks include both the 
planning and the performance of tasks. In a 
situation such as this the computer can be 
used as a tool: its functions and its behav-
iour must be completely transparent. Above 
all,  its  reactions  must be  self-explanatory 
and adapted to the actual work situation. 
For there to be interaction, it  is  extremely 
important that the worker should be able to 
perceive the connection his own intentions 
or actions and the effects they have. 
Accordingly,  a  suitable  user  surface  is 
needed for the technical equipment. Inter-
action  between  man  and  machine  must 
therefore be so designed that it is: 
•  transparent  and  self-explanatory 
through the use of direct object manipula-
tion; 
•  adjustable  to  many  degrees  of  user 
experience  with  the  aid of flexible  dialo-
guing procedures; 
•  reliable through the application of the 
principle  of 'What  you  see  is  what  you 
get'. 
Correct ergonomic design of terminals and 
visual display units is also essential. Current 
CAD/CAM  systems  do  not  meet  these 
requirements at all or only to an unsatisfac-
tory degree. 
The politics of production 
The history of industrial production is also 
the  history  of  management's  manifold 
attempts to gain control over the produc-
tion process. At the very beginning of the 
first industrial revolution, when craftsmen 
were employed to work under the unified 
command  of  an  entrepreneur,  the  work 
process still followed the pattern to which 
they were accustomed. As the workers had 
all  the  production  know-how,  the  entre-
preneur  was  entirely  dependent  on  their 
goodwill when it came to producing some-
thing of the required quality. 
From the entrepreneur's point of view, this 
situation, which reveals a fundamental pro-
blem  of  capitalist  production,  was  very 
unsatisfactory.  True,  employment  con-
tracts gave him the right to hire and fire, but 
this  did  not  determine  the  actual  way  in 
which  the  work  was  done or ensure  that 
labour was used productively. As the pro-
ductive  forces,  the  ability  to  produce  or 
create something, cannot be separated from 
the worker, as he and his skills are insepar-
able, the entrepreneur is forced to cooperate 
with  him.  The problem of the politics of 
production stems from this situation. 
The only way the owner could improve his 
position  was  to  change  the  production 
methods. The first  major attempt to gain 
more control over production was the hori-
zontal  division  of  labour  proposed  by 
Adam Smith. 
In addition to the economic advantages of 
increased production at lower costs, which 
Smith  saw  as  a  basis  for  the  'wealth  of 
nations',  the  specialization of workers  in 
certain aspects of the work process resulted 
in  their  eventually  losing  most  of  their 
production know-how to the entrepreneur, 
who  was  then able to determine the basic 
structure of manufacturing himself (Mar-
glin,  1977). 
In general, the horizontal division of labour 
also formed the basis for the introduction of 
machines into the manufacturing process. 
The repetitive operations which the workers 
were  required  to  carry  out  were  easily 
analysed and conceptually modelled and so 
eventually  transferred  to  machines.  Ma-
chines  not only increased output but also 
helped  to  solve  the  problem  of  how  to 
improve  control  over  production.  'One 
great advantage which we may derive from 
machinery  is  from  the  check  which  it 
affords against the inattention, the idleness, 
or the dishonesty of human agents' (Bab-
bage,  1835). 
Despite  the  horizontal  division  of labour 
and the  limited  use  of machines,  control 
over production was still deficient because 
37 the workers were able to act autonomously 
within the division of labour. It was  here 
that Taylor appeared on the scene with his 
'Principles  of scientific  management'.  A 
careful empirical analysis  of work  opera-
tions and metalworking had enabled him to 
objectify  essential  aspects  of production 
know-how and so to separate planning from 
implementing tasks. Management was now 
able to plan work processes independently 
of the workers and to prescribe how and in 
what time they were to perform their tasks. 
The more recent introduction of semi-auto-
matic machines and computer systems into 
manufacturing  (Fordism  in  mass  produc-
tion, NC technology in small-batch produc-
tion,  CAD/CAM  systems)  has  concen-
trated even  more of the power to control 
production in the hands of the managers. 
This development  had its  price,  however. 
The less  autonomy the worker enjoys and 
and the less  experience  he  has  of produc-
tion,  the  more  inflexible  manufacturing 
processes become. This is most apparent in 
mass production, which was designed expli-
citly for the manufacture of products with 
few variations. But the same is also true of 
small-batch  production,  where  Taylor's 
principles could be applied only in part and 
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resulted in the unfavourable structures dis-
cussed above (jobshop production by highly 
skilled  workers  despite  central  planning). 
Neither  type  of  manufacturing  process, 
inflexible  mass  production  and  hybrid 
small-batch  production,  which  is  partly 
Taylorized and partly skill-based, meets the 
new requirements of global competition. A 
high level of flexibility in manufacturing is 
incompatible  with  the  de-skilling  of  the 
workers and the restriction of their auton-
omy.  New  production  concepts,  with 
changed politics of production and alterna-
tive forms of control over production, are 
therefore needed. 
The principles of group technology and of 
autonomous working groups form one such 
production concept. The autonomy of the 
production  and  design  insulas,  however, 
can  be  developed  only  within  the  limits 
imposed  by  management's  fear  of losing 
control over production as a whole. Control 
takes  a  different  form,  of course.  In  the 
technocentric approach it was exercised by 
means  of  formalized  know-how,  the 
detailed working instructions derived from 
it and the machine system.  Now it is  exer-
cised by means of computer-aided, central 
planning, the supervision of  overall produc-
tion,  although  local  planning  and  imple-
mentation are given far more scope, and a 
policy  based  on performance and a  chal-
lenge  to the workers'  competence,  auton-
omy and sense of responsibility (Kern and 
Schumann, 1984). The motto now is  'Con-
trol autonomy rather than destroying inde-
pendence.' 
Conclusion: the superior 
option 
To summarize all these considerations, we 
clearly  have  a  choice  to make.  There are 
various  options  for  computer  integrated 
manufacturing,  and  different  economic 
benefits are, of course, to be derived from 
them. 
In  view  of  the  problems  posed  by  the 
technocentric  development  path,  the  an-
thropocentric approach is obviously super-
ior,  in  both economic  and human terms, 
and especially under unsettled market con-
ditions. It reduces processing times drama-
tically (with enormous potential for saving 
costs and gaining market power), and it is 
less  capital-intensive,  particularly  on  the 
software  side,  because  existing  skills  are 
essentially retained and not replaced with 
programmes that entail high costs. It is this 
that makes production very flexible,  espe-
cially as changes to orders or processes can 
be contemplated without prior modelling. 
Working  conditions  provide  considerable 
freedom of action and allow skills to grow, 
thus preserving the capacity for innovation. 
As  the anthropocentric development  path 
can be taken step by step, it is open even to 
smaller firms. 
However,  strong  forces  of  inertia  are 
obstructing the rapid spread of the anthro-
pocentric  approach.  They  stem  from  a 
firm's hardware, software and social system 
and  from  the  prevailing  ideology.  While 
inertia seems weakest in the hardware field, 
fundamental  changes  to  software  are 
needed. The highest barriers are formed by 
the  social  systems  and  ideology.  As  the 
transition to group production has a pro-
nounced  effect  on  social  positions  and 
relations, it can be accomplished only on the 
basis of a participatory strategy of consen-
sus.  If a  strategy  of  this  kind  is  to  be 
established,  the  dominant  philosophy, 
which  maintains  that  production  can  be 
improved  only  by  replacing  human skills 
with  man-made  machines,  must  first  be 
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39 The changes underway, partly caused by 
scientific and technical progress, make it 
difficult to obtain a clear picture of what 
European  societies  could  and  should 
become in  15  to 20  years time. Conse-
quently, there is an ever-present need for 
European  forecasting  in  science  and 
technology to clarify and give a common 
purpose to Europe's long-term technical 
and socioeconomic development. This is 
all  the  more  important  today  when 
Europe is suffering from the lack of any 
integrated view of national futures and 
when  science  and technology  are  con-
fronted on a  planetary scale with new 
industrial,  military  and  political  chal-
lenges. 
Objectives and functions 
of FAST 
The FAST programme, launched by the 
European Communities in 1979, is a tool 
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for developing long-term directions for 
R&D at Community level and contribut-
ing  to  the  definition  of new  strategic 
priorities  for  Community  policies  as-
sociated with scientific and technologi-
cal developments. 
FAST has two main tasks: 
•  a research task: the analysis of scien-
tific and technical changes in its  many 
dimensions  - economic,  social  and 
political. 
•  an organizational task: the strength-
ening of the basis of current European 
forecasting and assessment thinking by 
encouraging the creation of ad hoc co-
operative networks between researchers, 
civil  servants,  industrialists  and  con-
cerned  social  groups  on  a  European 
scale. 
The  main  orientation  of  the  FAST 
approach is towards the social and indi-
vidual changes which are being brought 
about  by  the  application  of the  new 
knowledge  and technology.  A  techno-
logy driven analytical approach (techno-
logical development first, then consider-
ation of its impact on the economy and 
society)  is  not the  most pertinent and 
useful approach to serve the interests of 
policy-makers,  who  expect  to  derive 
from  technology assessment  and fore-
casting  a  better  understanding  of on-
going  and  potential  complex  societal 
changes  and  clear  indications  for 
options and strategic choices. 
FAST II (1979-83) 
Societal analysis and forecasting of  tech-
nological change may seem a circuitous 
way  of  identifying  long-term  R&D 
priorities,  but it  is  unavoidable.  That 
was the basis of the FAST I approach. 1 
Its  work,  backed  up  by  the  studies 
conducted  by  some  50  European 
centres,  2  showed  that  the  Community 
R&D policy inspired by the crises of the 
1970s did not sufficiently anticipate the 
turn-of-the  century  problems.  It  was 
therefore  necessary  to  extend  and 
change the emphasis of the R&D activi-
ties  in  the  light  of five  major  guide-
lines:3 
•  to sustain and stimulate the consoli-
dation  and  renewal  of the  European 
industrial  base  around  two  poles:  the 
'agro-chemo-energy'  complex  and  the 
'space-electronics' complex; 
•  to contribute to the design and devel-
opment of the infrastructures of the next 
30 years for the new services (in partic-
ular telecommunications); 
•  to accompany the transformation of 
employment and to facilitate the estab-
lishment of new man-machine relation-
ships; 
•  to inspire and stimulate the science 
and technology needed for the solution 
of  certain major problems of  third world 
countries and the development of their 
indigenous scientific  and technological 
potential; and •  to provide the Community with the 
necessary  and  essential  knowledge  to 
facilitate the joint mastery of technolog-
ical change. 
The FAST approach also proved fruitful 
in practical terms  - the results of the 
approach have  given  rise  to new  joint 
ventures.  For example, they have been 
used to prepare a Community biotech-
nology policy; they have provided initial 
concepts for the Esprit programme; they 
have provoked a debate on the role of 
technological innovation in the phenom-
enon  of  'bogged-down  growth'.  In  a 
more limited area they have, for exam-
ple, led to national programmes in the 
areas of chemical R&D  and instrumen-
tation technologies for the environment, 
etc. 
Research portfolio 
(1984-87) 
According  to  our  basic  approach,  we 
considered that instead of designing our 
research  topics  primarily  around  the 
major  technological  'families'  (micro-
electronics,  telecommunications,  ma-
terials,  biotechnology,  energy ...  ),  it 
was more fruitful to engineer our 'work 
programme' around some major areas 
of  application  and  diffusion  of  new 
science and technology, which are clear-
ly of vital importance for the economic 
growth and social  development of the 
European countries. 
This  is  why  FAST  II's main areas  of 
investigation are: 
•  technology-work-employment  re-
lations (TWE programme); 
•  Services  and  technological  change 
(SERV programme); 
•  new  strategic  industrial  system  of 
communications (COM programme); 
•  future  of the  food  system  (ALIM 
programme): and 
•  integrated  developments  of  rene-
wable  natural  resources  (RES  pro-
gramme). (See Figure) 
Alongside  these  five  problem  areas, 
some horizontal activities (e.g. cognitive 
sciences)  are  also  being  undertaken to 
ensure that the results of the work are 
consistent and properly integrated. 
Research tools and 
organization 
How does FAST operate? 
In order to carry out its research activi-
ties and fulfill its basic tasks, FAST uses 
three 'instruments': 
•  In-house research 
carried  out by  members  of the  FAST 
team and by scientific fellows. The 'fel-
lows' are seconded to the FAST team by 
national  organizations  for  a  limited 
period (12-24  months)  to work  on a 
well  specified task. 
•  External, contract-based 
research 
carried out by European teams selected 
from the Community member countries. 
A  few  exceptions  arise  - external 
researchers  and  also  contractors  have 
been selected following an open call for 
tenders. 
•  Research via networks 
involving  several  researchers  and  re-
search centres coordinated by a member 
of the FAST team, a fellow, or a nation-
al unit of the FAST 12  +  1 Network. 
Initial  pointers  for  research 
results 
At  the  end  of  1986  the  FAST  team 
commenced work on: 
•  the  synthesis  of the  results  of the 
individual  projects  presented  in  more 
than  70  research  reports.  The  second 
final FAST report will  be submitted to 
the Commission of the European Com-
munities in April-:May 1987. 
•  the elaboration of the portfolio of 
proposals  for  new  points  for  Com-
munity action in R&D and technological 
development  and  related  structural 
common policies. 
It is therefore not possible in this paper 
to  go  much  beyond some  preliminary 
points on tendencies, problems and per-
spectives in each of the five major areas 
of FAST investigations. 
Relations  between  technol-
ogy,  work  and  employment 
(TWE) 
Prudence is required when analysing the 
impact  of  new  technologies  on  the 
volume of employment. Technology is 
only  one  factor  among  others  (demo-
graphic evolution, national and interna-
tional economic context, public financ-
ing, the strategies of  the actors involved, 
the relative economic strengths of com-
peting countries and industries ...  ).  In 
addition,  it  is  always  difficult,  both 
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 methodologically, and through the lack 
of adequate data, to reconcile the results 
of global  analyses  (at  the level  of the 
national  economy,  for  instance)  with 
specific case studies. In this context, the 
FAST  research  on  'Macro-economics 
and technology'  has once more under-
lined the usefulness and limits of  existing 
economic  theories  with  their  corres-
ponding econometric models. 
A  number  of interesting  points,  how-
ever, can be singled out:4 
•  The new  technologies have still  not 
reached the level of diffusion predicted 
at the beginning of  the 1970s. Since then, 
the quantitative impact on new techno-
logies  on employment has not been as 
important as was anticipated. This situ-
ation should change in years to come to 
the extent  that informatics ·also  affect 
small and medium firms as well as liberal 
professions. 
•  Global studies tend to emphasize the 
positive effects of new technologies on 
the volume of employment even in the 
short term as a result of the secondary 
and  indirect  impact  of  technological 
change. 
•  On the other hand, the majority of 
case  studies  point to  a  negative  direct 
short-term effect on employment. 
•  Employment creation is  more signi-
ficant when new technologies are used in 
products  rather  than  production  pro-
cesses  and when they involve new  uses 
rather than the improvement of existing 
ones. 
As  regards the  qualitative implications 
and consequences for work, the princi-
pal aspect which seems to emerge from 
the growing complexity and interaction 
between  tools  and  technical  systems 
is  the transformation of man-machine 
relations and the need to identify the new 
scientific,  technical, economic,  organi-
zational and ergonomic factors. 5 
Taken as a whole, the work under way in 
the sub-programme 'Technology, work 
and employment' (but also some of the 
research in SERV and COM) emphasizes 
the importance assumed by: 
•  programming  and  maintenance  of 
new  tools and technical systems  in  the 
factory and office; 
•  study  of  cogmttve  aspects  in 
man-machine interaction; 
•  mastering  of  adaptation  processes 
and the transformation in qualification 
and the acquisition of new skills which 
demand the elaboration of appropriate 
training policies at European level  (in-
cluding the training of the educators), 
and in  particular effective  policies  for 
social experimenting; 
•  research  on  polyfunctionality  and 
flexibility in work organization; and 
•  the  general  problem  of a  'human 
resources policy' both at shop-floor and 
office level. 
Attention has also to be paid to specific 
categories (the over 50s,  for  example), 
new patterns of work (distance working, 
in particular), certain groups of techno-
logies (new materials and their impact on 
skills), certain industrial branches (tool 
machines) and certain types of  enterprise 
(in connection with the transnationaliza-
tion of economic activities). 
Service activities and new 
technologies (SERV) 
The following preliminary observations 
may  be  drawn  from  the  work  of 20 
associated  research  teams  under  con-
tract,  although  the  diversity  of  the 
socioeconomic context of the European 
countries make attempts at generaliza-
tion rather delicate. 
The development of service activities is 
continuing and is  spreading. This phe-
43 nomenon  is  starting  to  be  taken  into 
account  in  the  strategies  of economic 
and political decision-makers (as can be 
seen from the negotiations from the new 
round  of GATT  talks)  but  only  in  a 
fragmentary  and  rather  inconsistent 
manner.  There is  a  disturbing  lack  of 
proportion between the economic role of 
services and the attention given them by 
decision-makers in both public and pri-
vate  sectors,  in  particular  as  regards 
economic adjustment and industrial re-
deployment  strategies  and policies  for 
European integration. 
In  international  competition,  services 
for  firms  and  for  manufacturing  are 
playing an increasingly decisive role and 
are  becoming  a  factor  affecting  the 
competitiveness of industry in the same 
way as wage costs because they make a 
direct contribution to the viability and 
efficiency of the firm and to its ability to 
adapt and innovate. They often incor-
porate a great deal of high technology 
and are frequently 'tradeable'. 
The work in progress shows that Europe 
has certain strengths and weaknesses. In 
a  fairly  large majority of cases,  Euro-
pean  firms  providing services  to com-
panies are among the world leaders and 
their  financial  situation is  sound.  But 
technological  leadership  is  rarely  ac-
quired by Europeans themselves, which 
puts European firms  in  a  situation of 
dependence,  especially  regarding inno-
vation (new services based on new tech-
nologies). 
With certain exceptions, the European 
market remains often very protected and 
foreign penetration is low; this probably 
44 
accounts for the wide variety of  attitudes 
adopted  by  service  companies  to  the 
liberalization of trade in  services.  The 
material  and  intangible  infrastructure 
needed for the development of  advanced 
services  is  starting to be established in 
different European countries. However, 
their development at Community level 
for  the  moment remains  fragmentary, 
with a low level of integration (barriers 
of  various kinds, lack of common stand-
ards, etc.). 
Again,  in  the  international  field,  the 
production and marketing of  services (or 
complex combinations of products and 
services  in  close  association)  depend 
greatly on world networks  - telecom-
munications  systems,  information sys-
tems and data bases, financial circuits, 
sales  networks,  etc.  The  real  issue  in 
international trade, therefore, is no lon-
ger located only at the traditional level of 
barriers and restrictions in the narrow 
sense to trade of products and service. It 
now applies more and more to questions 
of access to these networks. 
The new technologies, especially infor-
mation and communications, hold out 
prospects in the medium and long term 
of major and even radical changes in the 
production, distribution and consump-
tion of  services. The fields most affected 
are those activities tied to the process of 
the  'dematerialization'  of  productive 
activities  (industrial  services  for  auto-
matized production units: maintenance 
and servicing, training, advanced engi-
neering). In the case of traditional terti-
ary activities, administrative services are 
equally involved (information process-
ing), education, financial services, radio 
and television and the press,  and to a 
lesser extent (at least for the moment) 
commerce  and  health.  It would  seem 
that as  in  the manufacturing industry, 
process innovations will be much more 
developed  than  product  innovations 
because  the  latter,  to  an  even  greater 
extent  than  in  the  secondary  sector, 
require highly qualified staff to imple-
ment them. The social consequences of 
these tendencies will be of considerable 
importance. 
First, at the level of  employment, it is not 
at all clear whether services will take up 
the slack of the manufacturing sector. 
New  employment  created  in  rapidly 
growing  tertiary  sectors  (professional 
services for firms,  certain services con-
nected to health, well-being and leisure, 
for  example)  risks  being  counterbal-
anced by significant reductions deriving 
particularly from the priority often giv-
en to process innovation (office techno-
logy,  automation  and  administrative 
tasks, the incorporation of services into 
the product). 
In  addition,  'new services'  risk  seeing 
their development held back by a lack of 
qualified personnel. At job level, impor-
tant transformations in the content of 
tasks are to be expected, leading to the 
need  for new  qualifications, skills  and 
technical  capacities.  One  can  foresee 
that  supply  will  be  less  than demand 
both in quantity and quality. 
And  finally,  as  regards  impact  at  the 
individual level, a number of studies in 
progress do not point to very optimistic 
conclusions.  Current  tendencies  to 
rationalization and to the 'industrializ-
ation' of services, risk leading to a de-
teroration in quality and variety of ser-
vices for large groups of the population 
and to an increased duality within so-
ciety between families and firms  which 
will have a sufficient technological level 
(in  terms  of equipment  and  technical 
culture) to benefit from the new services 
and those which have not. 
The new strategic industrial 
system of communication 
(COM) 
The technological trend in networks is 
towards  integration,  but  also  towards 
flexibility, which indicates that there is likely to be a strong impact on users. For 
example,  portability appears  to  be  an 
important aspect of this flexibility and 
the idea that each of  us will carry with us 
a communication gadget like a sort of 
artifical  aid  is  gaining  ground.  The 
requirement for network flexibility is  a 
real challenge to innovation (miniaturi-
zation, self-contained equipment, inte-
gration of  radio transmission and cabled 
networks). It applies on all fronts (ter-
minals, transmission, switching). 
The media explosion and the diversity of 
national situations tend to obscure the 
context in  which  the actors  concerned 
have to take decisions. Technical prog-
ress and regulatory requirements are not 
always in step and this has caused some 
strategies  to  misfire  (understanding 
investment in the cable networks in the 
UK, the difficulties of launching 'Canal 
Plus'). It is fair to say that the situation 
of  the media is extremely chaotic, largely 
because of the failure of authorities to 
take  decisions.  At  the  same  time, 
research  shows  the  importance of the 
way  in  which  the media are  financed: 
depending  on  whether  their  revenue 
comes from advertising, a licence fee, a 
subscription  of  an  hourly  price,  the 
development  of  programmes  may  be 
very different. 
The  nature  of  final  demand  is  still 
uncertain. It is difficult to analyse since 
the benefit of  any system to consumers is 
directly dependent on the use of  the same 
system by others. What use is electronic 
mail until a critical mass of the popula-
tion has access to it? What good is 'home 
shopping'  if only  one  shop  in  ten  is 
equipped for it? Consequently the valid-
ity of social experiments depends largely 
on how widely the innovation under test 
is  available  in  the  surrounding  social 
fabric, but it is impossible systematically 
to  carry  out  full-scale  experiments  to 
check  whether the equipment and ser-
vices proposed genuinely satisfy require-
ments. 
Demand from  companies  is  extremely 
strong and relates both to IT products 
and to a legal framework allowing them 
recourse to the courts to settle conflicts 
arising  from  IT transactions.  In  fact, 
agreements between partners are always 
possible and there is no need to wait until 
the  legislator  is  ready  to  act  before 
concluding them. It  is clear that the lack 
of a regulatory and legal framework has 
an inhibiting effect on IT transactions 
because in the event of  disputes, partners 
are not in  a position to produce proof 
and must therefore take precautions for 
their own security. 
All these factors show, each in its own 
way, that the development of the com-
munication function inevitably involves 
the  public  sector.  It is  up  to  public 
authorities  to  introduce  greater  trans-
parency with regard to the development 
of  the  communications  function.  Its 
failure to do this would give an advan-
tage to those companies whose strategy 
is  designed  outside Europe and is  nQ!_ 
necessarily  compatible  with  Europe's 
long-term interests. It would also come 
down to penalizing a European private 
sector unable to devise its own long-term 
strategy  for  lack  of any  'institutional 
security'. 
The  right  level  for  this  approach  is 
obviously the Community level since it is 
quite clear that, for example, as  far as 
satellite  TV,  commercial  transactions, 
and the terminal market are concerned, 
national  frontiers  are  outmoded  and 
ineffective.  For  communication,  the 
public  sector  must  therefore  organize 
itself at Community level.  In addition, 
the approach must be integrated:  it  is 
necessary  to  coordinate  network  and 
terminal development; it is  essential to 
coordinate  support  for  R&O  and  the 
production of the regulatory framework 
allowing new uses to develop; it is essen-
tial to coordinate the programme indus-
try and the granting of licences. 
The future of the food system 
(A  LIM) 
Relative household expenditure on food 
is  down,  but trends in individual con-
sumption patterns are difficult to iden-
tify  because  of lack  of disaggregated 
data on consumption (in and outside the 
house)  by  individuals  in  different 
regions  and  with  different  socio-
economic characteristics. 
Changes occurring in our modern indus-
trial societies  around themes linked to 
health  also  affect  attitudes  towards 
food.  Parallel  to  the  development  of 
jogging, fitness centres, etc., more and 
more consumers are becoming interested 
in health aspects of  their food consump-
tion pattern. In spite of  doubts about the 
real impact of food on health, the ten-
dency towards 'more healthy' habits is 
increasing. Different actors in the food 
chain, manufacturers but mainly distri-
butors, have already integrated this fact 
into their development strategy. 
In European countries, as in the major-
ity  of modern  industrial  societies,  the 
main problems of health linked to nutri-
tion are the result of excessive consump-
tion or badly balanced diets. Under these 
conditions,  it  is  essential  that  those 
involved in nutrition and health  prob-
lems  arm themselves  with  appropriate 
tools to enhance the public's knowledge 
of nutrition and its ability to act on that 
knowledge. The development of educa-
tion  and  information  programmes  on 
food in the school curriculum or through 
the media, nutritional labelling, etc., are 
important examples. 
In addition to nutrition, other health-re-
lated  matters  of  concern  include  the 
contamination  of  food  by  microbes, 
heavy  rp.etals,  pesticide  residues,  hor-
mone residues, food additives, etc. Evi-
dence about these is  being collected. 
The  new  technologies  applicable  to 
food, especially in the field of biotech-
nology,  are not confined within  agro-
food  industries.  This  makes  the  agro-
food field accessible to firms from other 
sectors,  including the chemical,  petro-
chemical and pharmaceutical sectors. 
The result could be a tendency for food 
companies  to  become  integrated  with 
companies  in  other  sectors,  or,  more 
radically,  a  trend  towards  the  taking 
over  of certain food production oper-
ations  by  'newcomers',  who,  with  the 
backing  of a  sound  financial  position 
and  proven  industrial  management 
know-how, could well become leaders in 
various subsectors. Thus, food produc-
tion could to some extent slip out of the 
hands of the companies in the industry, 
the most vulnerable being, perhaps, the 
smaller firms. 
The  food  manufacturing  industry  is 
faced with a powerful downstream sec-
tor, the distributive trade, which is con-
centrated  and  organized.  Many  food 
manufacturers  try  to  free  themselves 
from  the  constraints  this  imposes  by 
combining and endeavouring to develop 
a more aggressive marketing policy. 
From the upstream point of view,  the 
recent discussions held in the Commis-
sion on the future of the common agri-
cultural policy (CAP) have shown that 
the CAP must gradually move towards a 
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better matching of supply and demand 
within the Community and towards giv-
ing proper consideration to new  indus-
trial development policies made possible 
by scientific and technological progress. 
This  development,  which  is  gradually 
taking  shape,  must  bear  in  mind  the 
many possible uses of agricultural land 
and products and the necessary grading 
of agricultural raw materials in the light 
of the processing industries' objectives 
(process  automation,  improvement  of 
end  product  quality,  development  of 
new products, etc.). 
Finally,  at  world  level  the  trends  are 
extremely complex to assess.  The com-
bined effects of plant and enzyme tech-
nology  may  well  lead  to  greater  self 
sufficiency  in  the  provision  of  food-
stuffs.  While  trade  in  raw  materials 
seems likely to suffer, the trend to higher 
value-added food exports by third world 
countries could be stimulated. By  con-
trast, the participation of industrialized 
countries  in  world  food  trade  should 
shift  increasingly  in  the  direction  of 
technology transfers. 
Integrated  development  of 
renewable  natural  resources 
(RES) 
These  initial  research  activities  have 
tried  to  specify  the  principle  lines  of 
development leading to a revision of our 
practice as regards the management and 
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exploitation of natural resources and to 
an integration of policies  dealing  with 
agriculture,  industry,  energy,  forestry, 
the  environment,  fishing,  etc.  Among 
these,  the  following  elements  would 
seem worthy of note: 
•  Improvement of our basic 
knowledge  an  approach 
based on complexity 
The development of our knowledge, in 
particular in  thermodynamics of open 
systems and in life sciences (physiology 
and ecology for example) combined with 
the development of models, allows us a 
better understanding of the complexity 
of  the  mechanisms  and  regulations 
according  to  which  all  living  systems 
(including human societies) make use of 
the constituents of their environment to 
develop,  maintain and reproduce their 
structures. 
In particular, there is  a better recogni-
tion of the importance which should be 
given  to  relations  established  between 
different  components  of  the  natural 
milieu,  through  the  biogeochemical 
cycles among others, for the evaluation 
of long-term development strategies for 
renewable  natural  resources.  This  re-
inforces the relevance of the concept of 
'integrated management' of renewable 
natural resources. 
Our  greater  understanding  of  the 
dynamic  and  complexity  of the  living 
world  should  in  addition  lead  us  to 
intervene in the procedures for optimiz-
ing the economic development of factors 
such as: the rhythm of reconstitution of 
natural resources, the 'resilience of eco-
systems', genetic variability, etc.  6 
•  Increase in competition 
between the different 
branches using the product 
of photosynthesis 
Progress in molecular biology, chemical 
and  enzymatic  engineering,  together 
with  process  engineering,  provides  us 
with a  new  arsenal of mechanisms  for 
redirecting the products of photosynthe-
sis for our own purposes. The charater-
istic features of this evolution in science 
and technology are defined on the one 
hand by a more precise mastery of the 
processes of reproduction and develop-
ment of living organisms (one can envis-
age  their  tailoring  to  measure  in  the 
function  of specific  uses),  and on the 
other  hand  by  equally  elaborate  raw 
material  transformation  processes  (in 
particular  fractioning  and  recombina-
tion). 
Such  development  will  promote  the 
interpenetration  of different  branches 
using  the  products  of  photosynthesis 
(agrofood,  energy,  chemicals,  paper, 
construction) and may lead to compet-
ition  for  the same  type  of production 
(cereals, for example). It will  be  neces-
sary  to  see  that production  structures 
adapt  to  this  development.  New  rela-
tions will have to be established between 
the different agents within a particular 
branch - one can think, for instance, of 
the development within the rural milieu 
of centres for primary transformation of 
agricultural  raw  materials,  whose  vo-
cation will  be to furnish primary prod-
ucts on demand for the chemicals, ener-
gy and agrofood industries. 
•  The need for land manage-
ment  in  line  with  different 
activities 
The transformation of the  productive 
structure also redefines lifestyles and the 
location  of  different  activities.  The 
future will be marked by a competition for  space  between  leisure  (tourism, 
sport), residential areas and productive 
activities. 
It is  necessary to ensure that different 
land uses  are  harmonized  and do  not 
enter  into  conflict.  We  must  also  be 
prepared  to  preserve  certain  natural 
habitats, which are essential, particular-
ly  for  the  preservation  of  biological 
diversity. 
These  first  studies  have  also  helped 
towards  a  better  identification  of the 
context determining the implementation 
of long-term development plans for the 
Community's  renewable  natural  re-
sources. 
•  Growth  of  international 
competition 
Agronomic  progress  is  not  limited  to 
industrialized countries. The adaptation 
of industrial  crops  to  critical  natural 
conditions  makes  comparative  advan-
tages  based  on  soil  and  climate  less 
decisive,  and various developing coun-
tries  today  achieve  productivity  levels 
which allow them to compete with indus-
trialized countries,  both in the area of 
agrofood production and outlets opened 
up  by other sectors.  Competition on a 
world scale therefore is aggravated, even 
within the same branch. Such compet-
ition  may  well  increase  in  the  future, 
given  the  important  productivity  re-
serves still existing in various developing 
countries. 
•  The world dimension and 
the  development  of the  geo-
political context 
Europe's  dependence  in  the  case  of 
wood and derived products, the extreme 
interdependence  of  agriculture  at  a 
world level, and the growing disequilib-
rium  between  supply and  demand  for 
foodstuffs are widely acknowledged. 
The international dimension of environ-
mental  problems  is  also  widely  recog-
nized:  acid rain, increase in  the atmo-
sphere's C02  content.  In addition,  we 
are currently witnessing an aggravation 
of relations,  particularly  between  rich 
and poor countries  - for access to, as 
yet, little or unexplored resources: tropi-
cal forests, the seas and oceans. All these 
factors are sufficient to demonstrate the 
international dimension of policies  for 
the  development  of natural  resources 
and  the  importance  which  should  be 
accorded  to  the  implementation  of 
appropriate  measures  for  coordinated 
action at this level. 
Enlargement to the  '12' 
Enlargement  of  the  Community  to 
include  Spain  and  Portugal  shifts 
Europe's centre of gravity to the south. 
This makes the resighting of  priorities all 
the  more  urgent  for  the  definition  of 
intervention in the questions of agricul-
tural policy, forestry ...  together with 
scientific and technological policy. 
Concertation structures 
There is an evident lack of coordination 
between the different interested parties 
in the development of renewable natural 
resources:  public authorities,  research-
ers, farmers, industrialists, Each acts on 
the  basis  of  its  own  particular  logic 
.  without taking into account the possible 
convergence between the different activ-
ities  connected  with  resource  develop-
ment and new  industrial policies made 
possible by the progress of science and 
technology. 
In the area of modelling,  for example, 
European expertise is  certainly signifi-
cant, but it is fragmented and dispersed 
and advances are disconnected. In addi-
tion, with the exception of specific appli-
cations  (climatology,  for  example)  the 
models  are  little  exploited  as  aids  to 
decision-making. There is much to gain, 
therefore from improvising interaction 
at all levels between users and producers 
of such models. 
For  the  Community,  the  question  is 
particularly that of reinforcing dialogue 
within  existing  structures,  both at the 
level of scientific and technological co-
operation, and for the integration of key 
elements of different policies and activ-
ities of Member States as  regards agri-
culture,  sylviculture,  the  environment, 
chemicals, energy, etc. 
Adapting the relevant com-
mon policy instruments 
The instruments of relevant Community 
policies  (CAP,  environment,  energy, 
R & D, etc.) are perhaps not well adapted 
to the needs of renewal which are on the 
agenda. They are often oriented to spe-
cific  objectives  of a  particular  sector, 
and  do  not  favour  an  integrated 
approach which would allow, for exam-
ple, for the conciliation of certain objec-
tives for the preservation of the environ-
ment with the imperatives of industrial 
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ly of existing measures are not sufficent 
to  confront  certain  problems  such  as 
training  and  information  in  the  rural 
context,  assistance  and  follow-up  of 
reconversion projects. 
The cooperation 'system' 
As the current scientific and technologi-
cal situation shows,  European cooper-
ation is  difficult to achieve.  It is  not as 
intense and extensive as one may be led 
to believe, although certain recent initia-
tives,  particularly on the part of busi-
ness, constitute promising indications of 
a will to correct current practice. 
Under these conditions, forward think-
ing on the role of science and technology 
as strategic factors in the common devel-
opment of European societies  remains 
weak, vulnerable and inadequate. That 
is  why  FAST,  in  accordance  with  its 
remit,  had  endeavourad  to  evolve  a 
European concept and practice of for-
ward  research  by  promoting the  esta-
blishment  of a  European  cooperation 
system. 
Two years ago a leading European daily 
(Le Monde) wrote in an article on the 
results ofF  AST I 'European forecasting 
is  born'.  Today,  the  FAST  European 
system  of  cooperation  currently  in-
volves,  in  varying  degrees,  several 
hundred  people  (and  institutions)  not 
only  from  the  scientific  and academic 
world,  but also  from  industry,  labour 
organjzations  and  government  circles. 
Admittedly, there are problems, inade-
quacies and short-comings. It is no easy 
task to encourage cooperation, especial-
ly as it is often an expensive business and 
the most profitable results are not per-
ceptible for a long time. 
Nevertheless, the FAST network is clear-
ly  performing  a  dual  function.  It  is 
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acting  as  a  catalyst  by  concentrating 
European thinking on the fields selected 
for  the  programme.  One  of the  most 
recent examples is the report submitted 
by  the National Economic Foundation 
to the Technology and Resource Devel-
opment Commission in the Netherlands 
which  suggests  launching  a  national 
research  programme on services  based 
on the subjects selected  for  the  FAST 
programme. 
It also performs the task of integrating 
FAST work with activities in the Mem-
ber States by encouraging the establish-
ment  of  close  links  between  joint 
research at European level and national 
research.  The most striking example is 
the link established in Belgium between 
FAST  research  and  national  research 
projects  backing  up  the  FAST  pro-
gramme on the same topics and bringing 
together  about  a  hundred  Belgian 
research  teams.  Mention  may  also  be 
made of the  links  between  FAST and 
PIRTTEM  (an  interdisciplinary  pro-
gramme  of  research  on  technology, 
work,  employment  and  lifestyles)  in 
France  or  between  the  work  on  the 
national  technology  and  society  pro-
gramme in  Denmark and a number of 
FAST research activities. 
Obviously,  there  is  still  a  lot  to  do. 
Progress  will  depend  above all  on the 
willingness  of individuals  and  institu-
tions to commit themselves to the system 
of  cooperation and, to a lesser extent, on 
financial resources. The development of 
a European school of thought for fore-
casting must occur around future pro-
jects of common interest, determined on 
a cooperative basis. In this way and on a 
modest scale, such a cooperative system 
can  contribute  to  the  development  of 
long-term initiative capacities for a more 
autonomous Europe. 
It is  my  hope that the European Con-
gress of Technology Assessment, organ-
ized  jointly  by  the  Dutch  Ministry  of 
Education and  Science  and  the  FAST 
programme,  and  which  envisages  the 
participation  of more  than 200  Euro-
pean practitioners and users ofT  A, will 
be an important milestone in the formu-
lation of the European cooperation sys-
tem. 
1  Today,  this  principle  is  increasingly  prompting 
national authorities to take measures in this field. 
Examples include the campaign launched in  the 
FR  of  Germany  by  the  Federal  Ministry  of 
Research and Technology on 'Sozialwissenschaft-
liche  Technikforschung',  the  new  five-year 
research  programme  entitled  'The  context  of 
change'  of the  Economic  and  Social  Research 
Council  in  the  UK  and  the  major  programme 
recently approved in Denmark on technology and 
society. 
2  This  work,  conducted  around  three  priority 
themes in the programme (work and employment, 
the information society, biotechology and socie-
ty),  has  yielded  around  100  research  reports 
distributed through the scientific community and 
still in wide demand. 
3  See the final report on FAST I, Eurofutures, the 
challenges of innovation  (Also available in  Ital-
ian, French and German). 
4  On the  basis  of 'in-house'  work  by  the FAST 
team,  particularly  with  regard  to  the  research 
'Scenarios for Work in Europe' and the drawing 
up of a strategic dossier on 'man-machine' rela-
tions. We would also refer to other recent studies 
dedicated  to  this  question,  C.  FREEMAN,  L. 
SOETE: Information technology and employment 
- An  assessment  (Paris,  IBM  Europe,  June 
1985);  W.  FRIEDRICH,  G.  RONNING:  Arbeits-
m~rktwirkungen moderner Technologien, 2 vols. 
(ISG Koln/Konstanz, April 1985); and Informa-
tion  technology and the organization,  a  Policy 
Studies Institute study within the PANTS project, 
London, June 1985. 
5  Interesting  analyses  on  this  question  are to  be 
found in some of the research reports presented at 
the FAST conference, 'The press and new techno-
logies  - the  challenge  of  a  new  knowledge' 
(Brussels,  7-9  November,  1985)  and  in  the 
January  1984  conference  on  the  relationships 
between  technology,  work  and  employment 
organized by FAST jointly with DG V,  CEDE-
FOP and the European Foundation in  Dublin. 
6  RENEPASSET 'L'economie: des choses mortes au 
vivant', Encyclopedia Universalis,  1985. The following pages contain bibliographical references selected by CEDEFOP's Documentary Information Network referring to the theme 
of the Bulletin. 
Introduction of artificial vision in man-
ufacturing and inspection work and its 
training implications 
A workshop meeting, 6 and 7 November 
1985. 
CEDEFOP  (European  Centre  for  the 
Development of Vocational Training). 
Luxembourg: Office for Official Publi-
cations of the EC,  1986,  104pp.  Lan-
guages: DE, EN, FR, IT. 
ISBN 92-825-6379-0 
Robotics. Automation. Production. In-
dustry.  Training  needs.  Planning  of 
training. Supervisors. Supervisory train-
ing. Maintenance and repair. Engineers. 
Job  requirements.  Training  systems. 
Case  studies.  Automobile  industry. 
Conference  reports.  FR  of Germany. 
United Kingdom.  Italy. 
The  study  was  commissioned  on  the 
basis that artificial vision systems appear 
to be next in line among high technology 
topics to have an impact on manufactur-
ing processes. Therefore, vision systems 
require a study to assess the likely mag-
nitude of their adoption and the impli-
cations of this on patterns in vocational 
training  over  the  next  five  years.  The 
strands contained in this report are: the 
economic  background  that  underpins 
the  expected  growth of this  field;  the . 
development of the vision product itself; 
the  user's  perception  of the  strategic 
advantage that vision might offer and 
the  implications  of this  on manpower 
needs. 
Social Europe 
New technology and social change 
manufacturing automation 
Commission  of  the  European  Com-
mumtles  Directorate-General  for 
Employment, Social Affairs and Educa-
tion (DGV) 
Social Europe Supplement 1/86, 149pp. 
Languages: DE, EN, FR. 
ISBN 92-825-5989-0 
Technology.  Industry. Enterprises. Au-
tomation.  Computer applications.  So-
cial change.  Work organization. Condi-
tions of  employment. Employment situ-
ation.  Training needs. Government pol-
icy. Social partners. Reports. EEC  coun-
tries. 
The Commission of the European Com-
munities recently analysed the situation 
and future of advanced manufacturing 
equipment in  the Member States, with 
the  aim  of  identifying  the  need  for 
equipment  standardization,  etc.  The 
first  article presented here outlines the 
main conclusions of the analysis,  with 
regard not only to the industrial aspects, 
but  also  to  the  employment  implica-
tions. 
Other articles look at the situation, and 
more specifically at the social  implica-
tions,  from  the  point of view  of each 
Member  State.  They  present  a  brief 
description of the diffusion of the tech-
nology; give account of studies carried 
out in  each  country on the  effects  on 
employment  and  work  organization; 
outline  the  main  policy  measures 
addressed to the sector, and the position 
of the two sides of industry. 
By: 
CEDEFOP 
EUROPEAN COMMUNITIES 
INTERNATIONAL ORGANIZATION 
Martina Ni  Cheallaigh 
Librarian 
CEDEFOP 
Bertrand, 0.; Noyelle, Th. 
The evolution of new technology, work 
and skills in the service sector 
Organization  for  Economic  Coopera-
tion and Development (OECD) Paris/ 
OECD, 1986,  81pp. 
Services.  Technological  change.  Retail 
trade.  Financing.  Telecommunications 
industry. Work organization. Non-man-
ual  workers.  Clerical  workers.  En-
gineers.  Draftsmen.  Managers.  Skills. 
Job content.  Manpower needs.  OECD 
countries. 
Within  the  Centre  for  Educational 
Research  and  Innovation (CERI) pro-
ject 'Changes in work patterns and their 
educational implications'  a  number of 
research studies of the development and 
use of human resources, with particular 
focus on skill formation, in the context 
of technological change and industrial 
restructuring  have  already  been  com-
pleted. Initially these were restricted to 
five  large enterprises in the automobile 
industry.  In the course of these studies 
the need became apparent to extend the 
enquiry into the tertiary sector to find 
out how white-collar workers have been 
affected  by  the  latest  developments  in 
computerization  and  how  current 
changes there influence work organiza-
tion, personnel training and skills. 
This study attempts to do this, making 
use of the considerable body of research 
that has been done recently or is now in 
progress in a variety of OECD member 
countries, and drawing on expert advice 
in a number of them. 
49 Rauner, Felix 
Women study microcomputer technol-
ogy 
A  report  about  initial  survey  findings 
concerning  information  technology/ 
microcomputer projects  for  women  in 
EC  countries.  CEDEFOP  (European 
Centre  for  the Development  of Voca-
tional Training). 
Luxembourg: Office for Official Publi-
cations of the EC,  1986,  107  pp.  Lang-
uages: ES, DE, EN, FR, IT. 
Women,  technical training.  Microcom-
puters. Information technology.  Target 
groups. Continuing vocational training. 
Pilot projects.  Training courses.  Train-
ing  ubjectives.  Certification.  Surveys. 
Reports. EEC countries. 
This report summarizes the results from 
a survey of 15  information technology/ 
microcomputer projects for women. Its 
purpose is to provide an initial overview 
i  of  the  few  women's  projects  in  the 
European  Community  specifically 
oriented  towards  microcomputer tech-
nology in  order to formulate more pre-
cise questions and recommendations for 
a discussion about promoting such train-
ing. 
New  information technologies:  a  chal-
lenge for education. 
Organization  for  Economic  Coopera-
tion and Development (OECD) 
Paris: OECD, 1986, 121pp. Languages: 
EN, FR. 
ISBN 92-64-12824-7 
Information  technology.  Learning. 
1  Educational systems.  Educational poli-
cy.  Teachers.  Curriculum.  Budget.  In-
novations. Forecasting. Reports. OECD 
countries. 
The  new  information technologies  are 
already  penetrating  the  education sec-
tor, inspired by objectives, policies and 
implementation  strategies  which  vary 
considerably  between  countries.  This 
report  provides  a  first  evaluation  of 
current trends and examines the impact 
of developing technologies on learning 
and education systems. 
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Communication from the Commission 
to the Council 
Vocational training and the new infor-
mation technologies 
Work programme 1985- 1988 
Commission of the European Commu-
nities 
COM(85)  167  final,  13  pp.  +  annex. 
Languages: ES, DA, DE, OR, EN, FR, 
IT, NL, PT. 
ISBN 92-77-05374-7 ISSN 0254-1475 
Vocational training.  Information  tech-
nology.  Occupations.  Skills.  Training 
programmes.  Women  workers.  Youth, 
return  to  work.  Entry  into  working 
life. 
The  present  paper  sets  out the  broad 
lines of the Community action for the 
period 1985-1988, at the end of which a 
final  report  must  be  presented  by  the 
Commission to the Council. 
The Community underlines the necessity 
of paying particular attention to certain 
areas of common interest.  Due regard 
must  be  given  namely  to:  meeting  the 
needs of enterprises, in  particular small 
and  medium  undertakings;  preparing 
young people for working life, in partic-
ular those whose qualifications are inad-
equate; helping skilled workers to retain 
or regain employment; and the training 
and re-training of women. 
Compendium Euro Tecnet 
New information technology and 
vocational training 
A  network of demonstration projects. 
European Centre for Work and Society 
(ECWS) 
Maastricht:  Presses,  Universitaires  eu-
ropeennes,  1986,  389pp.  Languages: 
EN, FR. 
Information  technology.  Vocational 
training.  EC Commission,  ECWS, PO 
Box 3073, 6202 NB Maastricht. 
The Commission of the European Com-
munities  has  launched  an  action  pro-
gramme in the field of new information 
technologies  and  vocational  training, 
consisting of a  network of demonstra-
tion projects, here presented in a Com-
pendium,  and  a  programme  of  con-
certed research articulated in  a  certain 
number of key themes. The purpose of 
Alfthan, Torkel 
Developing  skills  for  technological 
change: some policy issues 
International Labour Office (ILO) 
In:  International Labour Review,  124, 
1985, 5 pp. 517-529. 
ISSN 0020-7780 
Skill  development.  Technological 
change.  Training policy. Secondary sec-
tor.  Training-employment relationship. 
Work organization. 
Technological innovations are bound to 
have far-reaching repercussions on the 
content and organization of work and 
hence on the skills,  qualifications  and 
attitudes  required  of  the  workforce. 
They can also do much to enhance the 
quality of life by providing better prod-
ucts  and  services,  upgrading  work, 
increasing  productivity,  and  raising 
incomes.  If workers  are  to  reap  their 
share  of  the  benefits,  however,  they 
must be given  the sort of training that 
will  equip  them  to  meet  the challenge 
posed by these new work demands. The 
effects of technological change on jobs 
and the implications for training policies 
are discussed here in the context of the 
manufacturing sector. 
the network is to make a distinct contri-
bution to  the programme of activities 
concerned  with  technological  change 
and  its  effects,  which  the  European 
Community has developed with Member 
States. The four priority areas are: small 
and medium enterprises, young people, 
adult skilled workers and women return-
ing to work. Carpreau R.; Colla A. 
Employment prospects for young grad-
uates in the Flemish Region 
(Tewerkstellingsperspectieven  voor 
jonge  afgestudeerden  in  het  Vlaams 
Gewest) 
Brussels,  Vlaamse Economische Hoge-
school, 1986, 81  pp.  + annexes 
Training-employment relationship.  La-
bour supply. Manpower needs.  Techno-
logical change.  Research  reports.  Sur-
veys.  Employers.  Training  needs.  Skill 
requirements.  Communication  skills. 
Practical skills.  School-enterprise  rela-
tionship.  Region of  Flanders.  Belgium. 
This study of employment prospects for 
young graduates in the Flemish Region, 
which was carried out at the request of 
the President of the Flemish Executive, 
uses a variety of methods to analyse, in 
both qualitative and quantitative terms, 
the supply of and demand for graduates. 
One method involved a survey of innov-
ative firms aimed at discovering whether. 
such  firms  have  significantly different 
expectations from more traditional busi-
nesses  regarding  potential  employees. 
The results relate inter alia to the content 
and level of educational and other qual-
ifications (including social skills, knowl-
edge of languages, occupational knowl-
edge  and skills,  general education and 
familiarity with computers), the short-
comings  of  applicants  from  the  em-
ployers' viewpoint and firms' desire for 
closer collaboration between the worlds 
of education and industry. The authors 
sum up this section of their study with 
the words: '"Fewer but better" is what 
firms want'. 
Eysacker, E.; Roelandt P., et al. 
Inventory of social-science  research  in 
Flanders  relating  to  new  technologies 
and the processes of Flanders relating to 
new  technologies  and the processes of 
social  change  (Inventaris  van  het 
Sociaal-wetenschappelijk  onderzoek  in 
Vlaanderen  met  betrekking  to  nieuwe 
technologieen en maatschappelijke ver-
anderingsprocessen)  Part  1:  Research 
centres 
Antwerp,  Sociaal-economische  Raad 
van Vlaanderen (SERV), Stichting Tech-
nologie  Vlaanderen  (STV),  1986,  328 
pp. 
Technological change.  Directories.  Re-
search  programmes.  Research  centres. 
Skill  analysis.  Vocational  training. 
Training-employment relationship.  Re-
gion of  Flanders.  Belgium. 
This  report  sets  out  the  results  of a 
survey carried out in 1985 in which some 
600  research  centres  in  Flanders  were 
asked  what  research  had  been  carried 
out in the field of new technologies and 
the processes of  social change, by whom, 
on what specific topics and with  what 
results. Information was received on the 
content, personnel, duration, collabora-
tive links, publications and specific char-
acteristics associated with  111  research 
projects, some of which were scheduled 
to continue into 1987, 1988 or 1990. This 
annually updated data-base, which can 
be accessed in a variety of ways, includes 
projects relating to education and train-
ing (e.g. changing occupational profiles 
in various sectors in response to techni-
cal change), the education/employment 
interface,  computer-aided  learning, 
quantitative and qualitative aspects  of 
employment in small and medium-sized 
firms and the desirability and feasibility 
of  Information  Technology  Centres 
(ITECs) in Flanders. 
By: 
Office National de I'Emploi 
Centre  intercommunautaire  de  documenta-
tion pour Ia formation professionnelle 
ONEM-CIDOC  Boulevard  de  I'Empereur,  11 
B-1000  Bruxelles-tel: (02) 513 91  20 ext. 1001 
CIDOC 
I  CODOC 
Smet, R. 
Technical development and its effects on 
education 
(De technische evolutie en haar gevolgen 
voor het onderwijs) 
In:  Nova et Vetera, 112,  1985-86, 11, 
pp. 95-120. 
Educational  philosophy.  Educational 
innovations.  Technological  change. 
Technology transfer.  Technicians.  Skill 
development.  Vocational  training. 
School-enterprise  relationship.  Educa-
tional planning.  Youth unemployment. 
Computer-assisted  instruction.  Region 
of  Flanders.  Belgium. 
Having  defined  the  relevant  technical 
and technological  concepts  the author 
examines the impact of technical devel-
opment on the individual  and society. 
Given  that  modern  technology  repre-
sents a synthesis of several disciplines it 
is inevitable that ever increasing knowl-
edge  will  be  demanded  of those  who 
work in this field and that their training 
will  become  ever  more  complex  and 
extensive.  After  outlining  the  thought 
patterns  and  profile of the  technician 
and technologist the author goes on to 
consider the relationships between gen-
eral  and  vocational  education  and 
between  the  worlds  of education  and 
industry, supplementing his conclusions 
with a number of proposals. Finally he 
looks forward to the future, considering 
the impact of the new  technologies on 
eudcation from three viewpoints: youth 
unemployment,  technical  development 
and  changing  occupational  qualifica-
tions. 
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Donckels, R. 
Innovation in  small  and medium-sized 
enterprises  in  Flanders:  opportunities 
and limitations 
(lnnovaties  in  de  Vlaamse  KMO's: 
mogelijkheden en beperkingen) 
Brussels,  Universitaire  Faculteiten 
Sint-Aloysius  (UFSAL)  Text  for  SME 
seminar held on 26 February 1985 in the 
framework  of  Flanders  Technology 
International, 10 pp. 
Small and medium enterprises. Innova-
tions.  Technology.  Automation. Train-
ing  needs.  Region  of Flanders.  Bel-
gium. 
Professor Donckels analyses the signifi-
cance of process and product innovation 
in  small  and  medium-sized  firms  in 
Flanders  and  identifies  a  number  of 
internal and external environmental fac-
tors which determine whether such firms 
innovate. He also deals with the question 
of the specific functions within business 
and industry to which  innovation may 
relate and investigates the scope for the 
computerization  of  management  pro-
cesses.  The  need  is  brought  out  for 
training  and  support  to  ensure  that 
managers and their immediate subordi-
nates have a clear understanding of all 
that is  involved. 
Coppe, F.; Berhin, D. 
Informatique - Professions - Forma-
tion 
[Computer  science  - occupations  -
training] 
Brussels,  SIEP  (Service  d'information 
sur les  etudes et les professions  - edu-
cation and careers information service), 
1985, 219 pp. 
Computer science.  Vocational training. 
Training supply. Skills.  Skilled occupa-
tions.  Belgium. 
This book aims to provide a comprehen-
sive  list  of occupations in  the field  of 
computer  science  and  with  computer 
manufacturers  and  software  houses. 
Most  of the  book  is  taken  up  by  a 
systematic  description  of the  training 
courses  leading  to  those  occupations 
that  are  available  in  French-speaking 
Belgium,  to include those in  the  State 
and private education systems as well as 
those offered by the Office National de 
l'Emploi (National Employment Board) 
and the  Ministry  for  Small Firms  and 
Traders. 
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IST (Institut des sciences du travail de 
l'Universite Catholique de  Louvain  -
Louvain Catholic University's Institute 
of work sciences) 
Comprendre  et  ma'itriser  Ia  bureauti-
que 
Guide de lecture d'un changement. 
[Understanding  and  mastering  office 
information.  Reading  guide  to  a 
change] 
Louvain-la-Neuve,  IST,  1984/6,  227 
pp. 
Vocational training.  Computer science. 
Tertiary  sector.  Clerical  workers.  Bel-
gium. 
This  comprehensive  report  on  office 
automation  includes  a  paper  by  J .J. 
Degroof on the restructuring of office 
work around the new computer techno-
logies (pp. 23-53). 
When  office  work  is  computerized, 
administrative expertise is usually auto-
mated  and  replaced  by  technology-
linked  expertise,  but  the  main  ques-
tion raised by the introduction of office 
information is  how to train employees 
with multiple expertise. 
Willems, P.; Donne, L.; De Meyer-Vi-
leyn 
Computer  applications  in  commercial 
education, Report 4 
(Gebruikersinformatica in  het handels-
en economisch onderwijs, Rapport 4) 
Hasselt, Lim  burgs Instituut voor Onder-
wijsonderzoek  en  Orientatie  (LIOO), 
1986,  104 pp. 
Computer applications.  Administrative 
personnel. Clerical workers. Skill analy-
sis.  Training  needs  analysis.  Training 
programmes. Pedagogics. Clerical train-
ing.  Commercial  training.  Secretarial 
training.  Secondary education.  Higher 
education. 
This  study  sought  to  identify  (a)  the 
knowledge, skills and personal charac-
teristics  which  the  individual  needs  if 
he/she is  to operate satisfactorily as  a 
user  of  information  technology  in  a 
commercial/  administrative  environ-
ment  and  (b)  the  contribution  which 
education can make to preparing young 
people for work in this field. 
Ministere  de  !'Education Nationale  -
Belgian Ministry of E'ducation 
La formation professionnelle et les nou-
velles technologies de l'information 
[Vocational training and new  informa-
tion technologies] 
Brussels, Ministere de !'Education Na-
tionale,  1986,  10 pp. 
Computer science. Information techno-
logy.  Training  needs.  Training supply. 
Institutional  framework.  Region  of 
Brussels.  Region  of  Wallonia.  Bel-
gium. 
This is a summary account of a one-day 
national  conference  on  16  May  1986 
attended by  representatives  from  pub-
lic-sector  education and training  from 
the Ministry of National Education, the 
Office National de  l'Emploi (National 
Employment  Board),  the  Ministry  for 
Small Firms and Traders and FEB (Fed-
eration des  Entreprises de Belgique  -
the Belgian employers' federation). The 
central  issues  discussed  in  workshops 
and the general conference were how to 
prepare  for  the  changes  generated  by 
new technology, how to adapt the voca-
tional  training  provided  in  the  public 
sector to meet the changing needs in the 
workplace  and  how  to  create  synergy 
among those involved in training. Hoffmeyer, Niels 
Forsknings- og  industripolitik in  Dan-
mark og udlandet (Research and indus-
trial  policy  in  Denmark  and  abroad) 
Danish Engineers' Association 
Copenhagen, 1985, 46 pp. 
ISBN 87-87254-204 
Research policy.  Industrial policy.  Eu-
rope.  Japan.  USA.  Denmark. 
In  the summer of 1984  it  was  pointed 
out, in a report on the Danish economy, 
that Danish industry is  technologically 
deprived, despite the fact that thousands 
of millions of kroner have been invested 
in  training  and  millions  of kroner  in 
promoting technology. 
Europe has  in  the last  few  years  been 
exposed to very keen competition from 
the USA and Japan. The countries of 
Europe  - including Denmark  - have 
all  reacted  to  this  competition  with 
so-called  'technology  programmes'  or 
measures of government aid which are 
intended  to  help  to  finance  industry's 
use of new information technology. The 
author does not consider these measures 
adequate and proposes that all  of the 
numerous decision-makers in Denmark 
who are of significance for the innova-
tion process should be gathered together 
in a new Ministry for Technology, with 
the primary task of  setting this process in 
motion. 
JUUST. Report 2 
An experimental project financed by the 
participating firms and Jern- og Metal-
industriens Uddannelsesfond 
(Iron  and  Metalworking  Industry's 
Training Fund) 
Barford, Ari;  Brinck,  Flemming et a/. 
(authors) 
CO-Metal  (Central  Organization  of 
Metalworkers  in  Denmark).  Jernets 
Arbejdsgiverforening  (Iron  and  Steel 
Trades' Employers' Association). 
Copenhagen, 1986,  107 pp. 
Further  training.  Metalworking  indus-
try.  Pilot projects. Denmark 
The experimental project JUUST (Jer-
nets Udvikling af UddannelsesSysTem-
er)  came into  being  as  a  collaborative 
project between CO-Metal and the Iron 
and Steel Trades' Employers' Associa-
tion.  The purpose of the project is  to 
find out what the skill requirements are, 
qualitatively  and  quantitatively,  for 
employees  in  firms  in  the  iron- and 
steel-working industry. 
17  of the biggest firms in the iron- and 
steel-working industry, with a  total of 
27  000 employees, took part in the pro-
ject. The report points out that there is a 
need for every employee in the industry 
to participate in 10 days' updating and 
refresher training a year, i.  e.  4. 7 O!o  of 
working time per employee per year. If 
this need is to be satisfied, the amount of 
updating  and  refresher  training  given 
must be many times more than at pre-
sent. In the report, the firms stated also 
that  there  is  a  need  for  faster,  more 
flexible and more individual adaptation 
of existing  courses,  as  well  as  faster 
growth of new  training  opportunities, 
based upon the actual need of the firms 
for  skilled  employees,  now  and in  the 
future. 
By: 
SEL 
STATENS 
ERHVERVSP  fEDAGOGISKE 
LfERERUDDANNELSE 
Rigensgade 13 
DK-1316 Kobenhavn K 
Telefon (01) 14 4114 
H0jer,  Peter;  Kjrersgaard,  Christian; 
Laursen, Thomas Mosfeldt 
Nye uddannelser i industrien. Grundlag 
for planlregning (New training schemes 
in industry. Basis for planning) 
Roskilde University Centre, Department 
of Environment, Technology and Socio-
logy 
Roskilde,  1986, 370 pp. 
ISBN 87-87893-35-5 
Industrial  training.  Educational  plan-
ning.  Regional planning.  Job  require-
ments. Research reports.  Denmark. 
The  report  is  a  revised  edition  of an 
examination project at the Roskilde Uni-
versity  Centre.  In  the  project,  the 
demand-aspect of the development con-
ditions for the training system is  exam-
ined.  Whatever  objectives  are  formu-
lated  at  various  levels  for  the  public 
training system, the content of the voca-
tional training and labour-market train-
ing  should  always  respond  to  some 
extent to demands of private industry. 
The  central  area  for  analysis  in  the 
project is  the relationship between the 
growth in industry's demand for skills 
and public training-planning. 
The project includes an actual empirical 
analysis  of skill-requirements  of three 
firms  in  processing  industry  in  Den-
mark. The three firms employ primarily 
unskilled labour in production. The new 
skill specifications, changing in step with 
technological  development,  are  des-
cribed  in  the  analysis.  The  analysis 
forms the background to an appraisal of 
the  three  firms'  need  for  formalized 
training. 
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loformation Sources 
Betrenkning  om  ingenior- og  teknike-
ruddannelsernes fremtid 
(Report on the future of engineer- and 
technician-training,  Copenhagen,  Stat-
ens informationstjeneste) 
(National  Information  Service),  1986, 
231  pp. 
Report 1074 
ISBN 87-503-6192-9 
Technical education. Forecasting. 
Proposals. Reports. Denmark. 
In August 1985, the Danish Ministry of 
Education appointed the Committee on 
the future of engineer- and technician-
training, with cand. polit. Steffen Moll-
er, consultant, as chairman. 
One of  the tasks of  the Committee was to 
draw up a programme of action, includ-
ing measures to ensure that in future a 
sufficient number of engineers and tech-
nicians  receive  both basic training and 
updating and refresher training,  to  an 
advanced  level  with  skills  to  match 
tomorrow's needs. 
The Committee's report was published 
in June 1986.  In it, the conclusion was 
drawn  that,  towards  the  end  of  the 
1990s, twice the number of employees at 
engineer-level  will  be  required  (today 
there are about 45  000), and three times 
the number of employees with functions 
corresponding to the present advanced 
technician-training  (today  there  are 
about  30 000).  This  will  mean  an 
approximately threefold increase in the 
intake  to  further  technician  training-
courses  and an increase of more than 
50 Olo  to engineer training-courses. 
The existing channels of direct access to 
technician- and engineer-training are to 
be maintained  - including the feature 
that  technician  training-courses  are 
usually further training courses for spe-
cific basic vocational training, appren-
tice training and basic technician train-
ing. As an innovative feature, the esta-
blishment locally of preliminary techni-
cian- and  engineer-training  courses 
(TIF)  is  recommended.  TIF are  to be 
able  to  offer  modules  and  individual 
subjects to groups of those seeking train-
ing who need to have their preliminary 
technical or theoretical knowledge sup-
plemented for entry to the engineer- and 
technician  -training courses. 
The Committee also  points out in  the 
report  the  desirability  of  having  the 
engineer- and  technician-training 
courses  spread  as  widely  as  possible, 
geographically.  Lastly,  the  Committee 
discussed the question of  teacher recruit-
ment and conditions for teachers. It was 
found that many teachers are at present 
turning  to  private  industry,  and  the 
Committee therefore refers to a number 
of concrete  proposals  which  can  im-
prove conditions of work for teachers. 
The report ends with a  draft law  con~ 
cerning technicians. 
Sammenhreng  og  koordinering  mel-
lem  arbejdsmarkedsuddannelserne  og 
erhvervsuddannelserne 
(Connection and co-ordination between 
labour  market  training  schemes  and 
vocational training schemes). 
Finance Ministry's regular review. Min-
istry  of  Finance,  Administration  De-
partment 
Copenhagen,  1986,  129  pp.  +  Appen-
dix 
Training policy coordination. Vocation-
al  training.  Labour  market.  Reports. 
Denmark. 
This report has been prepared as part of 
the Finance Ministry's regular review of 
the functions and activities of the public 
authorities. In the review, an attempt is 
made to elucidate the following circum-
stances, in particular: (1) Whether inter-
action  between  basic  training  schemes 
and occupational updating and refresher 
training schemes has been arranged cen-
trally,  so  that  school  equipment  and 
teachers can be used and applied to the 
best possible advantage. (2) Whether the 
directorates' consent and planning pro-
cedures  have  been  appropriately  ar-
ranged. (3)  Whether the organizational 
structure  and  administrative  arrange-
ment of the training programmes pro-
vide  assurance that mutual influencing 
takes  place  between  updating  and 
refresher  training  of skilled  personnel 
and  basic  training.  (4)  Whether  the 
training  system  can  react  flexibly  and 
quickly to problems of conflict or defi-
ciency on the labour market. 
Regarding  the  use  of  resources,  the 
review  has  shown that no mechanisms 
and  procedures  exist  centrally  which 
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Vocational training:  one factor in technological progress 
Technologie  - travail  - formation 
(Technology  - work  - training) 
Les  Cahiers  de  l'Iforep,  No  48,  June 
1986,  101  pp. 
Technological change.  Robotics.  Work 
organization.  Employment  situation. 
Skills.  Continuing  vocational training. 
Automobile industry. Nuclear industry. 
Aircraft industry. France. 
lforep  (lnstitut  de  Formation,  de 
Recherche et de Promotion - the Insti-
tute of  Training, Research and Advance-
ment)  publishes  a  series  of  'Cahiers' 
reporting on research conducted by Las-
tree (Laboratoire de Sociologie du Trav-
ail,  de  !'Education  et  de  l'Emploi  -
Laboratory of the Sociology of Work, 
Education  and  Employment)  in  four 
fields:  the car manufacturing industry, 
nuclear energy,  distribution within  the 
French electricity and gas corporations 
and the aviation industry. 
The authors' aim is to shed light on the 
relations between work and training by 
adopting a threefold approach: an over-
view  of current  technical  changes,  an 
analysis  of  the  ways  in  which  work 
systems are changing and thought as to 
the challenges to training in the context 
described. 
Aluminium Pechiney 
Un plan de qualification 
(A  plan  for  the  upgrading  of  job 
skills) 
Training schemes.  Retraining.  Alterna-
tion  traznzng.  Youth.  Technological 
change.  Metalworking industry.  France. 
Aluminium  Pechiney  is  a  nationalized 
company  which,  in  1984,  launched  a 
major  three-year  training  plan  to 
upgrade its  employees'  skills  and help 
them adapt to technological change. The 
investment outlay in the skill training of 
900 employees was equivalent to 5 OJo  of 
the company's wage bill. 
This  report  on  the  plan  is  in  two 
parts: 
•  A general description of the plan put 
into  effect  by  the  company  in  liaison 
with  the  Education  Ministry,  with  a 
section on alternance training designed 
to impart skills to young people. 
•  An  account  of  how  the  plan  was 
implemented  at one of the  company's 
locations in the Rhone-Alpes. 
RA  TP et nouvelles technologies 
(Paris public transport and new techno-
logies) 
In: Flash Formation Continue, Nos 220 
and  221,  March  1986,  pp.  11-16 & 
8-13. 
Office automation.  Work organization. 
Job content.  Skills.  Training  schemes. 
Administrative personnel.  Urban  trans-
port. France. 
This file  contains the analyses and pro-
posals of a study group which was asked 
to  consider  the  effects  of introducing 
new  technology  on  the  administrative 
side  of  RA  TP  (Regie  Autonome  des 
Transports Parisiens - the Paris public 
transport system). The first part of the 
report is a review of the consequences of 
the  introduction  of  new  technology, 
particularly  word  processors,  on  the 
corporation's  administrative  practices, 
the  changing pattern of skills  and job 
content. 
In  the  second  part,  proposals  arising 
from the new situation are discussed and 
aspects of the plan for the restructuring 
of jobs are described (the members of 
the workforce affected and the method-
ology employed). 
55 Adaptation  aux  technologies  nou-
velles: 
premier bilan de la mise en place d'un 
important plan de  formation  pluri-an-
nuel par la societe industrielle Bernard 
Faure 
(Adapting to new technologies: a prelim-
inary  review  of the  introduction  of a 
major multiannual training programme 
by  the  Bernard  Faure industrial  com-
pany) 
In:  Formation Developpement, No 75, 
January-March 1986, pp. 31- 121. 
Training schemes.  Retraining.  Techno-
logical change.  Evaluation. France. 
Societe  Industrielle  Bernard  Faure 
(SIFB) devoted 4o/o of its 1984 and 1985 
wage bill to setting up a plan on adapting 
to new technologies, under which 372 of 
its employees underwent training. 
The journal Formation Developpement 
publishes several papers on the training 
olan: 
•  description of the content of  the plan 
and the difficulties  encountered on its 
introduction; 
•  a  quantitative  and  qualitative  ap-
praisal of action  taken as  of 30  June 
11985. 
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Dossier:  CAP  BEP,  bacs  profession-
nels: quelle formation pour les ouvriers 
et les  employes? 
(Dossier  on  technical  and  vocational 
education: the best training for the shop-
floor and office?) 
In:  Iretep, No 5,  January-March 1976, 
pp. 3-75. 
Vocational  training.  Technical  educa-
tion.  Educational  policy.  Teacher 
unions. Acts. France. 
Technical and vocational education of 
quality must be developed if we  are to 
cope with technological change.  Iretep 
(lnstitut de Recherche sur les Enseigne-
ments Techniques et  Professionnels  -
Technical  and  Vocational  Education 
Research  Institute)  has  compiled  a 
major report on the new forms of edu-
cation in  technological  subjects  which 
attempt to reconcile budget and scholas-
tic requirements with job prospects, i.e. 
courses leading to the Certificat d'  Apti-
tudes  Professionneles  (certificate  of 
vocational  competence),  the  Brevet 
d'Enseignement  Professionnel  (certifi-
cate  of vocational  education)  and  the 
Baccalaureate in vocational subjects. It 
also covers action by ministerial depart-
ments,  the  unions  and the  authorities 
and its influence on the development of 
vocational education courses. 
MARGER, Pierre-Louis 
Les enjeux de Ia  formation profession-
neUe face aux mutations des techniques 
industrielles 
(Changing  industrial  techniques:  the 
challenges to vocational training) 
Noisy le  Grand: Asdep, 1985,  112 pp. 
Technological  change.  Automation. 
Skills.  Work  organization.  Technical 
training.  In-plant training.  France. 
This report considers the potential role 
of vocational  training  in  meeting  the 
challenges  of technological  change.  It 
tackles three themes: 
•  the changing pattern of skills, 
•  technological culture as a means of 
keeping abreast of technical progress, 
•  the integration of training strategies 
in the company's technical decisions. 
The  report  states  goals  in  connection 
with each theme and makes proposals on 
mobilizing the people involved and com-
paring their experience. Zegveld, W.; Enzing, C. 
New  issues  in  science  and  technology 
policy 
(Nieuwe  issues  in  het  wetenschaps- en 
technologiebeleid) 
Ministry of Education and Science, Zoe-
termeer, 1986,  80 pp. 
ISBN 90-346-0868-9 
Science and technology. Science policy. 
Industrial policy.  Trade.  Employment. 
Netherlands. 
Analysis  and  description  of  develop-
ments in science and technology in rela-
tion to science and technology policy in 
the industrialized countries, processes of 
innovation, industrial structure, the role 
of industry and the university, interna-
tional trade,  the relationships  between 
technology and employment, the man-
agement of knowledge and information. 
Summary and conclusions. 
van Bueren, H. G. eta/. 
Science, politics and industry 
(Wetenschap, politiek en bedrijfsleven) 
Stichting  Maatschappij  en  Onderne-
ming, SMO inf. 86-3,  59  pp. 
ISBN 90-6962-016-2 
Technological  change.  Universities. 
Science  policy.  Enterprises.  Nether-
lands. 
Collection of papers on the issues which 
are at stake in  the reassessment of the 
role  of  the  university  in  our  rapidly 
changing society. 
Ten  Dutch  demonstration  projects  in 
connection with Euro Tecnet 
Pedagogisch  Centrum  Beroepsonder-
wijs Bedrijfsleven (PCBB) 's-Hertogen-
bosch, 1986, 26 pp. (in English) 
Technology policy.  Vocational training. 
Pilot  project.  Adults.  Job  analysis. 
Office  automation.  Women.  Appren-
ticeship. Employment. Unemployment. 
Netherlands. 
Brief description of the 10 Dutch Tecnet 
demonstration  projects.  Attention  is 
also devoted to government technology 
policy.  Survey  of  vocational  training 
facilities. 
van Empel, F. 
Failing education 
(Het falende onderwijs) 
In: Intermediair 22 (1986) No 10, pp. 27, 
29,  30,  33 
Technological  change.  Higher  educa-
tion.  Computer  science.  Enterprise. 
Netherlands. 
An investigation of the severe shortage 
of specialists in information technology 
in  industry  and  the  problems  which 
education  faces  in  attempting  to  sup-
ply-well trained personnel. 
By: 
Pedagogisch 
Centrum 
Beroepsonderwijs 
Bedrijfsleven 
V  erwersstraat 13 - 15 
Postbus 1585 
5200 BP 's-Hertogenbosch 
Telefoon (0 73) 12 40  11 
Information  technology  and  employ-
ment, situation and prospects 
(Informatietechnologie en werkgelegen-
heid, inzichten en vooruitzichten) 
Ministry  of  Employment  and  Social 
Security, Department of General Policy 
Planning, The Hague, 1986,51 pp. 
ISBN 90-363-9571-2 
Information technology.  Employment. 
Ministries. Industries.  Vocational train-
ing.  Netherlands. 
An outline of the main applications of 
information technology and their conse-
quences for employment is followed by a 
description of the sectoral structure of 
the Dutch economy, the effect of firms' 
size and of Dutch firms' position in the 
international economy and an examina-
tion of the interactions between infor-
mation technology and economic struc-
ture.  Finally the consequences are dis-
cussed of the anticipated application of 
information  technology  in  terms  of 
changes in  occupations, training needs 
and the organization of labour. 
Progress report of the working group on 
technology transfer 
(Voortgangsrapport van de  Werkgroep 
technologietransfer) 
Ministry  of  Economic  Affairs,  The 
Hague, 1985,  28  pp. 
Ministries.  Technological changes.  Vo-
cational training.  Netherlands. 
Recommendations  aimed  at  helping 
vocational  education  and  training  to 
respond to the demands made by  new 
technologies and new product and mar-
ket combinations. 
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van Heene, J.; Plomp, T. (eds.) 
Education and information technology, 
symposium report 
(Onderwijs  en  informatietechnologie, 
veslag van een SVO/COD symposium) 
Stichting  voor  Onderzoek  van  het 
Onderwijs (SVO), The Hague, 1986,313 
pp. 
ISBN 90-6472-059-2 
Information  technology.  Research. 
Computer-assisted  instruction.  Voca-
tional training. Education and training. 
Netherlands. 
Report on a symposium held on 11  and 
12  October  1984  by  the  Educational 
Researcn Institute (SVO) on the need for 
research in the Netherlands and Flanders 
in the area of  education and information 
technology. The papers deal with: com-
puter-assisted learning systems;  knowl-
edge-based  systems  in  education;  the 
impact of  information technology on the 
education system and on special educa-
tion;  initial  and  in-service  training  of 
teachers; computer-aided testing; devel-
opments in other countries. 
New  technologies:  changes in  industry 
and education 
(Nieuwe  technologieen:  veranderingen 
in bedrijf en onderwijs) 
Sociaal  Economische  Raad  (SER), 
Commissie  voor  Ontwikkelingsproble-
matiek  van  Bedrijven  (COB),  The 
Hague, April 1986,  no. 86-72 
ISBN 90-6587-236-1 
Technological  changes.  Enterprises. 
Education  and  training.  Information 
technology.  Research.  School  leavers. 
Job analysis. School-enterprise relation-
ship. Netherlands. 
This study examined a large number of 
occupations filled by school-leavers with 
mainly general (non-vocational) educa-
tional  qualifications  working  in  firms 
and institutions in the forefront of the 
application of information technology. 
Changes  in  occupational profiles  were 
identified  and  put  before  panels  of 
experts  from  the  world  of education. 
The  study  sought  to  promote  inter-
action between changing training needs 
in industry and changing learning objec-
tives in education. 
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Suesan, N.; Tops, M. W.; Wijers, G. J. 
Industry on the way up 
(Bedrijfsopleidingen in de lift) 
Bakkenist,  Spits  &  Co,  Ministry  of 
Employment  and  Social  Affairs,  The 
Hague, July 1986,  104 pp. 
Research.  Training.  Industry.  School-
enterprise  relationship.  Technical 
change.  Netherlands. 
Report  on  research  covering  46  firms 
with more than 300 employees and five 
commercial training institutions. Every 
year 35  OJo  of the workforce of the firms 
visited  receive  some  form  or other of 
training,  with older employees tending 
to be left out. Mainstream education is 
not adequately geared  to the  needs  of 
industry. Firms mainly provide courses 
geared to the requirements of particular 
jobs  within  them  or of the  firm  as  a 
whole, notably in the areas of informa-
tion technology, technical subjects and 
commercial and management training. 
Systematic  links  between  the  govern-
ment's technology policy and industrial 
training are considered desirable. 
Kayzel,  R.; van Wei, J. 
Changes  in  occupational  practice  and 
their consequences for vocational train-
ing, research report 
(Veranderingen  in  de  beroepspraktijk 
van  vakmensen  en  gevolgen  voor  de 
beroepsopleidingen,  verslag  van  een 
onderzoek) 
Stichting  voor  Onderzoek  van  het 
Onderwijs (SVO), Instituut voor Toege-
paste  Sociologie,  The  Hague,  1985, 
182 pp. Selecta series. 
ISBN 90-6472-062-2 
Research.  Vocational  training.  Me-
tal-working  industry.  Chemical  indus-
try.  Occupational qualification. Profes-
sional workers.  Netherlands. 
Since the late  1960s  innovations in  the 
computer field have given a major impe-
tus to technological development, with 
radical changes taking place in the tech-
nology and organization of production 
processes. What consequences are these 
developments  having  for  the  skilled 
occupations?  Part  one  of  this  study 
begins  by  analysing  the  qualifications 
and  career  of  the  traditional  skilled 
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Higher education,  technology  and  the 
market sector 
(Hoger  onderwijs,  technologie  en  de 
mar  ktsector) 
Lower House of Parliament; Ministers 
of Education and Science and Economic 
Affairs; Paper No 19 454,  1985-86 ses-
sion, Zoetermeer,  14 March 1986 
Higher  education.  New  technologies. 
Labour  market.  Educational  policy. 
Ministry of  economics. Ministry of  edu-
cation.  Netherlands. 
The Ministries of Education and Science 
and Economic Affairs have devoted the 
sum of 100 million guilders to measures 
to improve links between the universities 
and higher vocational institutions on the 
one hand and industry on the other. The 
sum  of 25  million  guilders  has  been 
earmarked for the promotion of anum-
ber of activities in this field. The amount 
available  for  in-service  training  for 
teachers  in  technical  education  is  75 
million guilders. This project may later 
be  extended  to  cover  other  employers 
and the unemployed. These funds have 
been  set  aside  from  the  current  bud-
gets. 
worker and goes on to identify, on the 
basis  of case  studies  in  the metal  pro-
ducts industry and the process industry, 
the changes that are taking place in craft 
skills. Finally a typology is proposed of 
new  forms  of craftsmanship  in  auto-
mated  production processes.  Part two 
then  considers  the  changes  that  have 
taken place in vocational education and 
training in the two sectors and the degree 
to which these fit  in  with the changing 
pattern of craft skills. CNC in FHE: 
A  review  of  the  requirements  and 
resources for computer numerically con-
trolled machine tool systems in colleges 
and polytechnics 
Further  Education  Unit  (FEU)  York: 
Longmans, 1985, 49 pp. 
ISBN 0582  173  54X 
Automation. Technological change. En-
gineering.  Computer  applications. 
Training courses.  Training needs.  Edu-
cational  resources.  Further  education. 
Polytechnic education.  Curriculum de-
velopment. Examinations. 
A  review  of  recent  developments  in 
computer-controlled  (CNC)  machine 
tools.  There  is  a  brief  survey  of the 
current availability of CNC courses and 
equipment in  England  and  Wales  and 
the report concludes that for  effective 
use  of  expensive  CNC  resources,  a 
nationally coordinated network of sup-
port for CNC teaching is  required and 
regional  advisory  centres  should  be 
established. 
Burgess, C. 
The impact of new technology on skills 
in manufacturing and services 
Manpower Services Commission (MSC), 
Sheffield:  1986.  127  pp. 
ISBN 0 86392 142 6 
Technological  change.  Job  require-
ments. Labour market. Skilled workers. 
Industry.  Services. 
Focuses on the impact of technological 
change on occupational skills over five 
years and attempts to identify significant 
gains and losses. 
Education  and  training  for  new  tech-
nologies 
Three volumes. House of Lords. Select 
Committee on Science and Technology. 
London: HMSO, 1985, 88 pp.; 378 pp.; 
480 pp. 
ISBN 0  10 491085 2 
Education  and  training.  Vocational 
training.  Training  systems.  Technical 
training.  Industrial  training.  Infor-
mation technology. 
This report by the Select Committee on 
Science and Technology is  divided into 
three volumes. Volume 1  - the report, 
describes  the  education  and  training 
system of the UK and its importance to 
manufacturing industry and ultimately 
the economic prosperity of the UK. The 
emphasis  throughout  the  report  is  on 
information technology and the need for 
suitably qualified manpower. Volumes 2 
and  3  provide  the  oral  and  written 
evidence presented by major industrial, 
technical  and  educational  establish-
ments. 
Brady, T. 
New  technology  and  skills  in  British 
industry 
Manpower Services Commission (MSC) 
Sheffield:  1986.  124 pp. 
ISBN 0 86392  146 9 
Technological change.  Labour market. 
Job requirements. Skilled workers. Job 
design.  Occupational structure. 
Investigates  the  implications  of  new 
technology for the skills of certain occu-
pational groups.  Examines the  impact 
on the skill  factors  in  job design,  and 
assesses  the  amount  of  de-skilling 
involved and the trends towards multi-
skilling. 
British Association for Commercial 
and Industrial Education 
16 Park Crescent 
London WIN 4 AP 
Telephone 01-636 5351 
Telex 268350 ICSA 
Northcott, 1. 
Microelectronics  in  industry.  Promise 
and performance 
Policy Studies Institute (PSI) London: 
1986.  258  pp. 
ISBN 0 85374 278  2 
Microelectronics. Technologicalchange. 
Skilled  workers.  Manpower  needs. 
Training supply. Labour market. Occu-
pational structure.  Job loss. 
A report which examines the impact of 
microelectronics  on  industry  and  the 
reaction  to  this  form of technological 
change. The report considers the extent 
to  which  microelectronics  have  been 
introduced into factories, the difficulties 
encountered and the level of help avail-
able from the government in the form of 
subsidies  etc.  It also  investigated  the 
effect that introducing microelectronics 
had  on  the  labour  force,  the  skills 
needed, and the changes brought about 
in the labour market including job losses 
and  alterations  in  the  occupational 
structure. 
New technology in design and 
manufacture 
Coombe  Lodge  Report,  17  (9),  1984, 
40 pp. 
ISBN 0305-8441 
Technological change. Computer appli-
cation.  Curriculum  development.  Fur-
ther education. Education innovations. 
Training needs.  Technical education. 
A collection of conference papers con-
cerned with the curriculum implications 
of technological  change  and  how  the 
further education system is meeting this 
challenge. 
59 Thompson, L. 
New  office  technology:  people,  work 
structure and the process of change 
Work  Research  Unit (WRU)  London: 
1985.  35  pp. 
Office automation.  Work organization. 
Technological change.  Training needs. 
Traces the impact of office automation 
over the past four years on work organ-
ization and the process of change which 
results.  The attitudes of management, 
trade  unions  and  the  government  are 
looked at, as well as the reactions of the 
workers most affected by the introduc-
tion  of  new  technology.  Annexes  list 
checkpoints  for  the  introduction  of 
office automation and preconditions for 
its favourable implementation. 
Burgess, C. 
Skill implications of new technology 
Employment  Gazette  93  (10)  1985. 
p.  397 (7  pp.) 
ISBN 0309 5045 
Skills.  Occupational structure.  Techno-
logical change.  Skill obsolescence.  Job 
dislocation. 
Reviews  the effects of the adoption of 
new technology on occupational skills in 
the manufacturing and service sectors. It 
also  looks  on the national  skill  struc-
ture. 
Skill shortage information seminar 
Manpower Services Commission (MSC), 
Sheffield:  1986.  200 pp. 
ISBN 0 86392 143  4 
Technological change.  Labour market. 
Job  requirements.  Skilled  workers. 
Information sources. 
The seminar aimed to discover methods 
of monitoring skill shortages by improv-
ing information systems. The monitor-
ing includes the nature, incidence, extent 
and significance of the shortages. 
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The impact of new technology on skills 
in manufacturing and services: A review 
of recent research 
Manpower  Services  Commission 
(MSC), Sheffield,  1985,  127  pp. 
ISBN 0 86392 142 6 
Technological  change.  Job  require-
ments. Skill development. Industry Ser-
vices.  Research  reports.  Training 
needs. 
This paper looks at the recent research 
into the impact of technical change on 
skills in the manufacturing and service 
sectors.  The  report  is  made  up  of  11 
sections  dealing  with  various  issues 
including  management,  technologist 
and  technician  skills  and  changes  in 
various service industries. 
Gordon, A.; Pearson, R. 
Manpower for information technology 
Institute  of Manpower  Studies  (IMS) 
Brighton: 1984.  108  pp. 
Information  technology.  Higher  edu-
cation.  Curriculum  subjects.  Recruit-
ment. Manpower needs.  Students. Edu-
cational background. Access to employ-
ment. 
As  part  of  a  programme  to  identify 
employers'  needs  for  employees  with 
information  technology  skills  and  to 
examine  the  employment  patterns  of 
graduates with IT skills, this preliminary 
report surveys the current provision of 
courses;  examines  the  recruitment  of 
graduates  by  employers;  analyses  the 
background and destinations of the stu-
dents; and looks at methods of monitor-
ing the area of education provision. 
Vincent, B;  Vincent, T. 
Information  technology  and  further 
education 
London: Kogan Page, 1986,  131  pp. 
ISBN 0 85038 994  1 
Information  technology.  Further  edu-
cation.  Curriculum development.  Edu-
cational  resources.  Handicapped  per-
sons.  Training policy. 
Examines  the  current  applications  of 
information  technology  within  the 
further education curriculum and gives a 
brief  overview  of the  major  projects 
working in the area. It also considers the 
impact of technology on the curriculum 
of disabled students.  The final  section 
covers vocational education and training 
issues. 
Liff, S. 
The technology monitor 1983-4 
Manpower Services Commission (MSC) 
Sheffield:  1986. 42 pp. 
ISBN 0 86392 145  0 
Technological change.  Labour market. 
Job requirements.  Skilled workers.  Oc-
cupational structure.  Information  ser-
vice. 
The Technology Monitor is  a data base 
built up to monitor technological innov-
ations and their potential impact on the 
labour market,  its  occupational struc-
ture, and the skill requirements within it. 
The  report  summarizes  the  findings 
across a variety of industries. The remaining pages of this section contain 
bibliographical references relating to publi-
cations, which in the opinion of the mem-
bers of CEDEFOP's Documentary Infor-
mation Network were the most important 
recently published in the field of vocational 
training  in  their  country,  which  are  also 
B 
Sixteenth  international  symposium  on 
industrial robots (ISIR), symposium day 
on education 
IFS  - Belgisch  Instituut  voor  Regel-
techniek en Automatisering (BIRA) 
BIRA, Antwerp, 1986,  119 pp. 
Training schemes. Training needs analy-
sis.  Robotics.  Training  of  trainers. 
Training  systems.  Training  levels.  Job 
requirements. Curriculum development. 
Industrial training. School-enterprise re-
lationship.  Institutional  framework. 
Training  material.  Conference reports. 
Febelgra  (Federation  Beige  des  Indus-
tries Graphiques - Belgian printing and 
graphic industries federation). 
A survey on job profiles and educational 
requirements in  the printing and allied 
industries. 
Brussels,  Febelgra,  1986,  25  pp.  + 
annexes 
Surveys.  Needs  training.  Graphic arts. 
Computer science.  Electronics.  School-
enterprise  relationship.  Job  require-
ments. Region bruxelloise. Region wal-
lonne.  Region of  Flanders.  Belgium. 
CA  TE  (Club  Athena Technologies  -
Education) 
Techeduc: technologies nouvelles et for-
mations de base 
(Techeduc:  new  technologies and basic 
training) 
Brussels, CATE, 1986,  170 pp. 
Computer science. Basic training. Train-
ing  levels.  Training  policy.  Training 
likely to be of interest to those coming from 
'abroad'. This is  an innovation which  we 
intend to continue in further editions of the 
Bulletin,  although pressure  on space  plus 
considerations of availability of material, 
will  mean that only a  few  Member States 
will be included in each issue. Readers who 
United Kingdom. Austria. Canada. Bel-
gium. 
1  October  1986  was  devoted  to  an 
exchange  of  views  and  experiences 
regarding  education  and  vocational 
training in the field of robotics. Follow-
ing a  number of case discussions  from 
different  countries  descriptions  were 
given of existing training structures and 
views  put  forward  regarding  desirable 
future  developments.  Most  speakers 
stressed  the  need  for  multidisciplinary 
action, while the wide range of training 
This booklet, in French and Dutch, sets 
out  the  findings  of a  recent  national 
survey on training needs in the Belgian 
printing  industry.  Electronics  and  the 
computer  have  radically  changed  the 
skills required in the printing trades and, 
as  a result, in the form and content of 
training. 
The survey calls for: 
(i)  prompt action to ensure that tech-
nical  and  vocational  training 
programmes. Brussels Region.  Walloon 
Region. Belgium. 
This is a report on the proceedings of an 
April 1986 colloquium on the introduc-
tion of new technology into the school, 
attended by educationalists and trainers. 
The aim was to arrive at an overall policy 
for education and training, focusing on 
the development of technology-minded-
ness  in  the school,  technical education 
know of publications which they consider 
might be of interest to colleagues in  other 
countries are invited to communicate this 
information to CEDEFOP, or, preferably, 
to the network member in the country of 
publication. 
Office National de I'Emploi 
Centre  intercommunautaire  de  documenta-
tion pour Ia formation professionnelle 
needs at different levels imply an ongo-
ing process of curriculum development. 
On  the  industrial  side  attention  was 
focused  on  the  importance  of  the 
employee's  personality  characteristics 
and  the  need  for  continuing  training. 
Most speakers felt that long-term action 
needed to focus on the training of train-
ers and on ensuring that trainers have at 
their  disposal  appropriate  curricula, 
training hardware and software and so 
on.  Effectively  coordinated  training 
activities require investment by industry 
as well as government. All the speakers' 
texts are in English. 
courses  reflect  new  computerized 
printing technologies, 
(ii)  an  end  to  certain  out-of-date 
courses, 
(iii)  collaboration  with  the  printing 
industry  on  arranging  periods  of 
practical  application  of  what  is 
being learned. 
A  set  of data sheets  is  enclosed:  they 
redefine in precise terms what employers 
require in the way of job skills for each 
printing technique. 
and  psycho-sociological  training.  In  a 
series of workshops on each application 
of technology (robotics, office automa-
tion,  biotechnology,  etc.),  the  partici-
pants defined the specific levels of edu-
cation which  could serve  as  guidelines 
for new school curricula; the learning of 
new  technologies  could  be  gradually 
introduced into the  school throughout 
the period of education and up to the 
time of entering the working world. 
61 CATE  (Club  Athena Technologies  -
Education) 
E + E  =  100. Enquete Formations-En-
treprises Wallonie-Bruxelles 
(E  + E = 100. A survey on training and 
employers in Wallonia and Brussels) 
Brussels, CATE, 1986,  162 pp. 
Surveys.  Computer science.  School-en-
; terprise  relationship.  Training  levels. 
Educational  levels . .  In-plant  training. 
Economic  sectors.  Brussels  region. 
Walloon region.  Belgium. 
The  aim  of  this  recent  question-
naire-based survey was  to map out the 
main trends in the demand for training 
F 
62 
Projet de loi de finances pour 1987 
(Finance Bill for 1987) 
Document  attached  to  Finance  Bill: 
'Formation  Professionnelle'  ('Voca-
tional Training'), 1986, 94 pp. 
Financing  of training.  Training  levy. 
National budget.  Alternating training. 
Regional planning.  Training  statistics. 
France. 
Tugal, Marie; Lefort, Catherine; Brunn, 
Inger 
Les lieux de ressources documentaires et 
les jeunes 
(The location of documentary resources 
relating to young people) 
Paris: Centre INFFO, 1986,  188 pp. 
Lucas, Anne-Marie;  Pasquier, Josette; 
Lietard, Bernard 
Les  actions  de  formation:  reconnais-
sance et validation des acquis 
(Training measures: the recognition and 
validation of achievement) 
Centre INFFO, September 1986 
Vocational assessment.  Attainment ap-
in  new  technology  on  the  part  of 
employers in Brussels and Wallonia. In 
the  light  of the  survey  findings,  the 
report describes new technologies being 
used  in  the  workplace,  the  sectors  of 
industry where they are used, the level of 
training required of the workforce and 
employers'  intentions as  regards  train-
ing.  The findings  are  presented  in  the 
form of a set of tables on each of the 
aspects  analysed.  The  conclusions  of 
particular note are that: 
•  of  the 13 branches of  new technology 
listed, information processing and office 
automation  are  the  most  commonly 
used; 
In 1985, more than 3.6 million members 
of  the  active  population  - in  other 
words, almost one person out of five  -
were involved in training schemes. 
This  enclosure  to the  Finance Bill  for 
1987  outlines the results of vocational 
training.  It  contains  an  overview  of 
government and regional aid as well  as 
participation  by  employers  in  1985 
(chapter II). 
Chapter III contains a review of specific 
Youth.  Entry into  working life.  Infor-
mation sources.  Directories.  France. 
A good deal of thought and analytical 
research  is  being devoted to the social 
and  vocational  integration  of  young 
_people. Centre INFFO's documentation 
centre has identified some 80 public and 
para-public  bodies,  associations  and 
international agencies working in favour 
praisal.  Vocational guidance.  Certifica-
tion.  Education credits.  France. 
Centre INFFO has produced a technical 
file on the recognition and official con-
firmation  of competence  acquired  by 
young people and adults. It includes: 
•  a set of  data sheets on various aspects 
of the assessment and validation of skills 
•  for  each  form  of new  technology 
there is a growing demand for advanced 
but non-university type of training; 
•  a great majority of employers prefer 
to train their own employees using their 
own  resources,  but  they  want  those 
employees to have a sound basic training 
so  that they can readily adapt to new 
situations and methods; 
•  secondary education has an impor-
tant role  to perform  in  creating  links 
with the workplace. 
Centre pour le developpement 
de l'information 
sur Ia  formation permanente 
measures in favour of 16- to 25-year olds 
(work  experience  placements,  adapta-
tion  contracts,  skill  acquisition  con-
tracts). 
The budget for 1987 shows a rise of  over 
6 OJo  in credit appropriations, which are 
grouped  together  under  the  general 
heading  of  'vocational  training'.  It 
increases credits under this heading from 
FF 17 464 million in 1986 to FF 18  532 
million for 1987. 
of young  people  or  making  specialist 
documentation available. 
A description is  given of each of these 
bodies, its documentary resources, pub-
lications,  research  and complementary 
activities. 
The  publication  has  three  separate 
indices: contents, the publications cited 
and audivisual resources. 
acquired  in  the  course  of  training, 
employment and social life; 
•  a bibliography; 
•  a folder containing the text of legis-
lation on the recognition and validation 
of the competence and skills  of young 
people  and  adults,  together  with  an 
index; 
•  a summary sheet. NL 
van Kemenade,  J.  A.;  Langerweij,  N. 
A. J., eta!. (eds.) 
Education in outline 
Education System and Policy 1 
(Onderwijs  in  hoofdlijnen,  Onderwijs 
Beste  I en Beleid  1) 
van Kemenade,  J.  A.;  Langerweij,  N. 
A. J ., eta!. (eds.) 
Education and Society A 
Education System and Policy 2 
(Onderwijs en Samenleving A, Onder-
wijs Bestel en Beleid 2) 
UK 
Jones, I.S. 
Apprentice training costs in British man-
ufacturing  establishments:  some  new 
evidence 
British Journal of  Industrial Relations, 
Keegan, D. 
The foundation of distance education 
Beckenham:  Croom  Helm,  1986,  276 
pp. 
Measures  to  reduce  youth  unemploy-
ment in Britain, France and West Ger-
many 
National  Institute  of  Economic  and 
Social  Research  (NIESR)  Nat.  Inst. 
Groningen,  Wolters  Noordhoff,  1986, 
525  pp. 
ISBN 90-01-46681-8 
Educational policy. Educational system. 
Netherlands. 
This three-volume series is  an extended 
and fully revised version of the one-vo-
Groningen,  Wolters  Noordhoff,  1986, 
303  pp. 
ISBN 90-01-46682-6 
Educational  system.  School-enterprise 
relationship.  Equal opportunities.  Ne-
therlands. 
This three-volume series is  an extended 
XXIV (3),  November 1986,  p. 334 (26 
pp.). 
ISSN 0007-1080 
Cost of  training.  Apprenticeship. Engi-
neering.  Technical education.  Training 
Distance  study.  Educational  theory. 
Curriculum  development.  Course  de-
sign.  Training  evaluation.  Training 
administration. 
Econ. Rev, No 117, August 1986, p. 43 
(9 pp.) 
Youth unemployment.  Training policy. 
Training-employment  relationship. 
bib 
~edagogist:h 
Centrum 
PI 
C I  U.roepsonderwijs 
Bedrijfsleven 
lume 1981  edition. Part one outlines the 
education system itself, focusing atten-
tion particularly on: the structure of the 
school system and its historical develop-
ment;  quantitative  data  and  financial 
aspects; the role and position of teach-
ers; education and the law; international 
comparisons. 
and  fully revised version of the one-vol-
ume 1981 edition. Part two is concerned 
with education and society,  dealing in 
particular  with:  education  and  social 
inequality;  education  and  ethnic  ine-
quality; education and sexual inequality; 
education and personal philosophy. 
British Association for Commercial 
and Industrial Education 
research.  Financing of  training. 
This  paper  presents  the  findings  of a 
small sample enquiry into the net costs to 
the firm of apprentice training in British 
manufacturing establishments in  1984. 
A general introduction to the theory and 
practice of distance education including 
a  review of important developments. 
Training programmes. Training abroad. 
France. Federal Republic of  Germany. 
A  comparative review of the measures 
being taken in  three Member States to 
reduce youth unemployment. 
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MSC Corporate Plan 1986 - 90 
Manpower Services Commission (MSC) 
Sheffield:  1986, 40 pp. 
ISBN 0 86392  167  1 
Employment  policy.  Training  policy. 
Training programmes.  Ministry of Vo-
Marsden, D; Richardson, R. 
Youth employment:  A symposium 
British Journal of Industrial Relations, 
XXIV (1),  1986, p. 25  (78  pp.). 
ISSN 0007-1080 
Youth  unemployment.  EC  Members. 
cational  Training.  Handicapped  per-
sons. Financial resources.  Labour mar-
ket. Annual reports.  Labour statistics. 
Outlines the MSC's future employment 
and training policy initiatives and pro-
gramme developments for Great Britain 
Conference  reports.  Training  abroad. 
Employment policy.  Alternating train-
ing.  Access  to  employment.  Wages. 
France.  Italy. Federal Republic of  Ger-
many. 
Four papers originally presented  at an 
including the financial resources needed. 
The report describes present and future 
labour market conditions before going 
on to describe expenditure;  vocational 
education and training policy;  employ-
ment services policy; unemployment and 
MSC management issues. 
international  conference.  Concerned 
with  European  youth  unemployment. 
The articles cover:  French employment 
policies for young people; youth unem-
ployment in Italy: the impact of the dual 
system  in  West  Germany and employ-
ment patterns in Europe. Venta y suscripciones • Salg og abonnement • Verkauf und Abonnement • nwA(]0£1<:; Kal ouvl>po1Jtc; 
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New technologies  a new 
challenge for vocational training? 
New Technologies are neither good nor bad. It 
is  their  application  and  use  in  a  specific 
situation  which  determine  whether  they  are 
useful or useless, of advantage or disadvant-
age. 
In  order to  make beneficial use  of the  New 
Technologies, men and women must not adapt 
to them but rather  - like other tools  - must 
master them  and play an  active  role  in  the 
organization and structure of their jobs. 
For the last decade, CEDEFOP has pro-
moted and conducted research and has 
deveioped an information and documen-
tation service on behalf of the EC  Mem-
ber States and the EC  Commission, 
dealing, amongst others, with youth .and 
work,  adult education and training, com-
parison of qualifications and vocational 
training systems, and training for disad-
vantaged groups. 
CEDEFOP 
European Centre for the 
Development of 
Vocational Training 
D-1 000 Berlin 15 
Bundesallee 22 
Tel.: (0 30} 88 41 20 
Telex:  1 84 163 eucen d 
Telefax: (0 30} 88 41 22 22 
Accordingly, over the last few years there has 
been a growing demand for more extensive 
initial and continuing education and training. 
CEDEFOP has been dealing with this subject 
since the early eighties. Here we present 
our latest publications in this field. 
Please write to us if you would 
like to order the studies. At present the 
following reports are available: 
Tech·nological change, employment, qualifica-
tions and training 
in Danish, English, French and German 
Catalogue No HX-38-83-427-EN-C 
Women study microcomputer technology 
in  English,  French,  German,  Italian  and 
Spanish 
Catalogue No HX-46-86-226-EN-C 
Introduction of artificial vision in manufactur-
ing and inspection work and its training impli-
cations 
in English, French, German and Italian 
Catalogue No HX-46-86-622-EN-C 
Price per copy: IRL 3.60,  UKL 3.50,  USD 5 
Please inform us whether you are interes-
ted in receiving information on the 
work of CEDEFOP. 
I  Single copy 
Prices (excluding VAT)  in  Luxembourg 
ECU  3  BFR 130  IRL 2.10  UKL 1.90 
UKL 5.00 
USD 2.80 
USD 7.45  Annual subscription  ECU  8  BFR 350  IRL 5.70 
~~·-------------~  - - --- - ---- - -------------
*-_;,; * OFFICE FOR OFFICIAL PUBLICATIONS 
* ~  *  OF THE EUROPEAN COMMUNITIES 
*  *  * * *  L  - 2985 Luxembourg 
ISSN 0378-5068 
Catalogue number: HX-AA-87-001-EN-C 